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1 INTRODUCTION  
1.1 Background and motivation 
Short selling has been the number one target of criticism of other market participants in 
the stock markets in the past ten years or so. As short selling is all about pessimism to-
wards market development, other market participants have reacted hostilely towards short 
sellers. The short sellers have been sometimes accused of even manipulating the stock 
markets and causing collapses in the stock markets. Even the market regulators have quite 
recently attacked against short selling all around the world with different increasing reg-
ulation. The most extreme example of the increasing regulation are the short selling bans 
that remove short sellers entirely from the stock markets. (see e.g. Beber & Pagano 2013). 
The U.S. Securities and Exchange Commission (SEC) was one of the authorities that has 
banned short selling temporarily. The SEC told in a news release regarding to the matter 
that it will 
 
“…prohibit short selling in financial companies to protect the integrity 
and quality of the securities market and strengthen investor confidence.” 
(SEC 19.9.2008).  
 
Further arguments for the short selling ban in the press release were e.g.  
 
“…it appears that unbridled short selling is contributing to the recent, 
sudden price declines in the securities of financial institutions unrelated to 
true price valuation. Financial institutions are particularly vulnerable to 
this crisis of confidence and panic selling because they depend on the con-
fidence of their trading counterparties in the conduct of their core busi-
ness.” (SEC 19.9.2008) 
 
What is this sensational confidence breaking and panic causing short selling then and 
how new is it as a phenomenon if the market authorities are so afraid of it in the 21st 
century? To start with the latter, short selling is definitely not a new phenomenon or recent 
invention. The first time, when short sellers were accused with similar arguments as the 
SEC did in 2008 as shown above, was almost 400 years earlier in year 1610, when the 
Dutch States General prohibited short selling. (Stringham 2003, 328, according to De 
Vries & Van der Woude 1997, 151). Ever since, short selling and short sellers have peri-
odically been criticized or harshly attacked against. For example Napoleon called short 
sellers as the enemies of the state, during the financial crisis short selling was banned 
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almost all around the world in some form and most recently the Chinese financial author-
ities banned short selling in the beginning of the year 2016. (Bodie et al. 2011, 111.) 
What is short selling then and what kind of entities are practicing this deprecated pro-
cedure? Short selling is a way to make profits on falling stock prices. Traditionally stock 
investing is perceived as long positions i.e. buy first at low prices, sell later at higher 
prices. In short selling the idea of selling at higher prices and buying at lower prices is the 
same, but the order of the transactions is the opposite. Short sellers sell the stocks first 
and later hope to buy those stocks back at lower prices. So the short sellers are the ones 
who are trying to predict falling stock prices and benefit from those price decreases. To 
answer the latter question, who are these so called short sellers, is a bit more complicated. 
Basically almost any investor is able to sell short if that is the desired transaction. How-
ever, as the academic literature points out, the short sellers seem to be sophisticated, en-
lightened and well-informed investors who are able to beat the market return consistently. 
(See e.g. Khan & Lu 2013; Drake et al. 2011; Boehmer et al. 2010; Christophe et al. 2010; 
Desai et al. 2006). 
As already mentioned, short selling has recently faced plenty of regulation. In the point 
of view of this thesis, one of the more interesting rules set recently, was the decision made 
by the European Union (EU 236/2012) where it wanted to enhance transparency in the 
markets and thus decided as a part of the new regulation that the information of significant 
short positions1 should be public information. This regulation made significant short po-
sitions in the European Union (EU) area visible, frequently updated and available for 
everyone. This can be seen as enhancing transparency in the stock market, but also as a 
risk that threatens the stability of the market prices. Since the other market participants 
now have frequently updated information of the sophisticated short sellers’ transactions, 
they could decide to follow the better informed short sellers i.e. ‘bears’2 and thus even 
make their short sales self-fulfilled prophecies.  
There are possibilities to three different kinds of price reactions from publishing the 
more detailed short selling information. Firstly, this kind of transparency could cause a 
negative price reaction. Secondly, it could cause a positive price reaction or thirdly the 
stock market might not face any reaction at all.   
                                                 
1 Significant short position in this study means a net short position that is greater than or equal to 
0.2% of the issued share capital of the company concerned. (EU 236/2012.) 
2 Bear refers to an investor with a pessimistic attitude towards the development of the market 
prices. (Bodie et al. 2011, G-2.) 
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First of all, there might be a significant negative price reaction to the public short sell-
ing information. As the short sellers’ transactions and investment strategies might be cop-
ied by other market participants they could start conducting the act of herding3. According 
to the academic literature, short sellers are not solely better informed investors, there are 
various other groups. For example Fang and Yasuda (2014) present another skilled in-
vestment entity: the so-called star-analysts4. The factor that unites the short sellers and 
the star-analysts is the fact that their returns exceed other market participants’ returns. 
Also, it is possible to copy the investment strategies of these entities. The recommenda-
tions of the analysts’ cause sometimes even large-scale price changes in the intraday stock 
prices. Especially vulnerable to these large-scale price changes are the areas exposed to 
the ‘periphery syndrome’5. In peripheries it is easier to observe intraday price reactions 
since they more often are larger in the peripheries. The area or stock market studied in 
this thesis, the Finnish stock market, can be considered as a periphery. (Leivo & Pätäri, 
2011, 403). As the short sellers can be considered as well-informed investors like the star-
analysts and the significant short positions as significant transactions done by these better 
informed entities, it is extremely interesting to see, whether the information of the signif-
icant short positions has a negative herding effect to stock prices in the periphery i.e. 
Finnish stock market. 
Secondly, there might be a so called contrarian6 reaction, which means that there 
would be a positive price reaction to the negative information that the significant short 
positions represent. In this scenario the investors are assuming that “when people predict 
a downturn, they have already sold out, at which point the market can only go up.” The 
other investors in the marketplace might react as if the short sellers’ significant positions 
are a signal of a sold-out, which has already happened and there will only be positive 
price pressure for a stock as the short sellers have to purchase those stocks back in some 
point. They believe that all negative news is already priced to the stocks and the upcoming 
                                                 
3 Herding behavior can be seen as following the crowd since all market participants begin to act 
as a herd and trade similarly. Herding causes more volatile prices and has a negative effect on 
liquidity. (Park & Sabourian 2011, 973–974). 
4 Star-analyst refers to an analyst with a prestigious reputation. Fang & Yasuda (2014, 236) use 
the All American analyst title to tell the difference between star-analysts and other analysts. 
5 Periphery syndrome refers to the scenario in which the bigger international institutional inves-
tors sell their equities first from the remote stock markets during turbulent times. Those areas 
suffer from more volatile stock prices during crises and are called peripheries. (Leivo & Pätäri 
2011, 403).  
6 Contrarian behavior is sometimes called as antiherding, as it is the opposite of herding (Effinger 
& Polborn 2001.) 
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trend can only be positive. Thus they begin acting in a contrarian way compared to the 
short sellers. This type of thinking is popular especially in Wall Street. (Desai et al. 2002, 
2264).  Both of these phenomena’s herding and contrarian behavior can be explained 
using the financial theory of behavioral finance. (Park & Sabourian 973-974.) 
Thirdly, there might be no significant reaction at all. This is the outcome that the per-
haps ‘still ruling paradigm7’ in finance in the form of neoclassical finance and efficient 
markets hypothesis would suggest. According to this financial theory the daily expected 
returns should be very close to zero and the stock prices should follow a random walk. In 
this case however, slightly negative returns might be expected since the information con-
sidering short sales are usually considered as negative information. (Fama 1998, 283–
284). Another explanation for a lack of significant reaction could be that the stock prices 
and the short-interest are not related to each other. If short selling is done without profit-
targeting, e.g. in hedging purposes, this would be the case. The short sellers would go 
short not in order to profit from the short position but to safeguard profits elsewhere. 
(Desai et al. 2002, 2264). 
Briefly, this thesis is examining whether the Finnish stock market reacts to the released 
short selling information in some harmonious style. Short selling has faced plenty of reg-
ulation recently, and the public short selling information might give rise to specific price 
reactions. The possible price reactions are negative (herding reaction), positive (contrar-
ian reaction) or there might be no price reaction at all. Furthermore, the empirical part of 
the thesis will also examine whether the stock market should react somehow to the re-
leased short selling information in the financial periphery of Finnish stock market i.e. do 
the shorted stocks perform in any specific manner. 
1.2 Objectives and the purpose of the study 
The objective of this thesis is to try to provide more information on short selling and the 
effects it might or might not have on the other market participants’ behavior in the stock 
market. More specifically it is done by examining the effects of publishing the significant 
short position information8 on the stock prices in the Finnish stock market OMX Hel-
sinki9. The Finnish stock exchange is an extremely suitable venue to study whether the 
                                                 
7 As Jensen (1978, 95) stated his beliefs that “there is no other proposition in economics which has 
more solid empirical evidence supporting it than the Efficient Markets Hypothesis.” 
8 The terms public short selling information and information about the significant short positions 
are used synonymously in this thesis. 
9 In this thesis the terms OMX Helsinki, Helsinki stock exchange and the Finnish stock exchange 
are used synonymously and they all refer to the Nasdaq OMX Helsinki or Nasdaq, Helsinki. 
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stock market experiences some kind of herding or contrarian reaction to the public short 
selling information. As Grinblatt and Keloharju (2000) were able to point out, there is a 
unique blend of both contrarian and herding investors in large numbers in the Finnish 
stock market who could react differently to the public short selling information. Also as 
Finland is a European Union member country, the regulation (EU 236/2012) is regulating 
also the Finnish stock market and the public short selling information is available. On top 
of these, the Finnish stock exchange is a financial periphery (Leivo & Pätäri 2011, 403) 
and in the peripheries it is easier to observe intraday price reactions. As a result from 
these factors, the Finnish stock exchange could face different reactions to the thorough 
short selling information and is an extremely suitable marketplace to study whether there 
are herding or contrarian reactions to the public short selling information. 
Secondly, this study is trying to interpret whether there should be some kind of reaction 
to the public short selling information in the Finnish stock exchange. This is done by 
trying to find whether there is connection between the publishing of the short selling po-
sition information in the stock market and the stock price around that event. Thus the goal 
is to find out whether the results of this study support the efficient market hypothesis or 
whether they are against it. The objectives of this thesis are to find out: 
 
• Does the publishing of short selling information affect stock market prices? 
• Should the publishing of short selling information affect stock market prices? 
 
To be able to clearly meet the objectives, there is a need of getting acquainted with the 
theoretical framework about this subject. This includes familiarizing oneself with the 
background and basic ideas behind short selling, efficient market theory and the compet-
ing financial theory behavioral finance. By getting acquainted with those theories it is 
possible to interpret, which phenomenon or phenomena explains the results of this study. 
The aim to interpret, which phenomenon might explain the results of this study is the sub-
objective of this thesis. 
The purpose of this study is to give a comprehensible and easy-to-approach review to 
this theme. Most of the scholarly articles in finance and even most of the finance theses 
are full of mathematical and technical expressions that are difficult to handle for non-
mathematicians. Thus those articles and theses give very little value to others than math-
ematicians and other technicians. As the purpose of this study is to be comprehensible, 
the expressions used in this study are not mainly mathematical. This is a quantitative 
study in finance, so some statistical and mathematical expressions are needed but even 
when used, the goal is to make them as clear to everyone as possible. The similar words 
could be used to describe this thesis as Fama (1995, 75) used to describe his writing:  
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“In general the theory (of random walks) raises challenging questions 
for anyone who has more than a passing interest in understanding the be-
havior of stock prices. Unfortunately, however, most discussions of the 
theory have appeared in technical academic journals and in a form which 
the non-mathematician would usually find incomprehensible. This article 
describes, briefly and simply, the theory (of random walks) and some of 
the important issues it raises concerning the work of market analysts. To 
preserve brevity some aspects of the theory and its implications are omit-
ted. More complete (and also more technical) discussions of the theory of 
random walks are available elsewhere; hopefully the introduction pro-
vided here will encourage the reader to examine one of the more rigorous 
and lengthy works listed at the end of this article.” 
1.3 Research methods, data and limitations 
This study is a quantitative empirical study that is based on financial market data. Finan-
cial market data can be seen as close to unbiased data as data can be. In this study there 
is a need for two types of data. First, there is a need for the short selling data and second, 
data about the stock prices. The short selling data is gathered from the database of the 
Finnish financial authority Finanssivalvonta10. The short selling data is a time-series data 
that will cover all significant net short positions in the OMX Helsinki marketplace starting 
from the November of 2012 and ending in the January of 2016. In total there will be 
around 3,000 positions. Short sellers are required to report the significant short positions 
no later than at 3:30 pm on the following trading day after the transaction day. That date 
is also the date in this study when the public is expected to become aware of the significant 
short position. A significant net short position that needs to be reported is a position that: 
 
…equals 0.2 % of the issued share capital of the company concerned and 
each 0.1 % above that. (EU 236/2012.) 
 
The second type of data needed for this study is time-series data about the stock prices. 
As the objective of this study is to examine whether there is and whether there should be 
a consistent price reaction on the date of publishing of the significant short selling position 
i.e. on the event date, different stock prices are needed. There is a need for the price on 
                                                 




the event day and a need for the ending price of the previous date. The first section of the 
empirical part of this study will be carried out by comparing those two prices and tryi-ng 
to find statistically some results. The second section of the empirical part of this study is 
more concerned on whether the stock prices should react to short selling data. To find out 
that there is a need for further stock price information. In this case the data will cover the 
price information of the stocks on dates up to t+50 trading days. The stock price data is 
gathered from the online database of the Nasdaq OMX Nordic11. 
There are some limitations that will guide this thesis. First, as the OMX Helsinki stock 
market is fairly small in the terms of liquidity, volume and also number of companies, 
there are only 35 companies that have been sold short in the selected time period. In total 
there are around 3,000 short positions to examine, but those positions are not evenly dis-
tributed between those 35 companies. As the following table 1 clearly points out, some 
of the companies have been more popular among short sellers like Outotec Oyj and Ou-
tokumpu Oyj that cover together 983 out of 3004 positions in total. Thus those two com-
panies cover 33,0 % of all the short positions in this study. Conveniently but unscheduled 
those two stocks or companies happen also to be the worst performers in the Helsinki 
stock exchange during the examination period. However, the fairly small number of 
shorted companies can be seen as a limitation. 
                                                 
11 The full online address to the database is: <http://www.nasdaqomxnordic.com/osakkeet/his-
toriallisetkurssitiedot?languageId=1> 
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Table 1 The companies in this sample and their short position frequencies 
 
The time period can also be seen as a limitation as the EU regulation made this kind 
of short selling data public in the November in 2012 the significant short selling positions 
before that date are left outside of this study. Thus some could argue that the arguments 
against short selling (such as the arguments of SEC in the section 1.1 in this study) given 
during the larger financial crisis might not be valid during this time period. On the other 
hand Europe and the European Union were suffering from the Eurozone crisis during the 
time period that this study consists of. And as can be seen from the figure 1, there was a 
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longer period of declining stock prices, which lasted for a great part of the year 2015.  
Thus if the arguments given during a crisis could be seen as generalizable the same argu-
ments could be used to justify this study. There is also a period of steady increase in stock 
prices, which lasted almost the entire year 2013. And then there is the period of very little 
movement in the stock prices which lasted almost the entire year 2014. So even though 




Figure 1 OMX Helsinki index development 1.11.2012–29.2.2016 
There is one last limitation to this study, which cannot be left without a mention. The 
significant short position information is covering only those short positions, which have 
been made by selling the stocks short directly in the stock market. Thus this study is 
examining only those short positions. However, there are multiple other ways to create a 
short position. For example a short position can be created in the derivative market by 
acquiring different kind of stock options or by shorting different kind of Exchange Traded 
Funds. For example those short positions are left outside of this study. 
1.4 Structure of the study 
This study includes five chapters. The first chapter is the introduction. It includes the 
background and the motivation for this thesis, objectives and research methods and infor-
mation about the data and limitations of this thesis. The main purpose of the introduction 
is to bring forth interesting, current and scientifically valid arguments to justify this thesis. 
Other purposes of the introduction are e.g. clarifying the objectives of this study and the 
research methods used in it. All in all the purpose of the first chapter is motivating and 
convincing the readers of the importance of this thesis.  
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The second chapter is about short selling and the effects that it has on the stock market. 
To be able to fully understand the purpose of the empirical part of this study, one has to 
get acquainted with short selling. This includes covering different short selling transac-
tions and positions and the unique features of those positions. A Short position is gener-
ally thought to be a riskier position than a long position, so the risks of short selling are 
also part of the third chapter. Closely related to the unique features and the risks of short 
selling is an idea of short sellers being more informed investors. In the second chapter, 
the roots for the short sellers’ information advantage are presented. Finally, different kind 
of short selling strategies are introduced in the second chapter of the thesis. 
The third chapter is about the theoretical frameworks, which might explain the possible 
results of this study. The neoclassical finance and the behavioral finance theories will be 
covered in the third chapter. The more important issues among those theories from the 
viewpoint of this thesis are the efficient market hypothesis, herding behavior, contrarian 
behavior and noise. Those topics need to be covered thoroughly in order to fulfill the 
objectives of this study. The purpose of the third chapter is to provide a comprehensive 
overview of the framework behind the concept of each theory in finance. The third chap-
ter consists of introduction of the development of those theories, and introduction of the 
key elements in them such as getting further acquainted on the different forms of efficient 
markets, random walk theory, financial anomalies and the psychological aspects such as 
herd behavior, contrarian behavior and irrational investments.  
The fourth chapter includes the hypotheses formulation, testing of the empirical data 
with different hypotheses and the empirical results. The empirical testing is divided to 
different parts depending on the tested matter. The first part of the empirical testing is 
focusing on whether the public short selling information is treated as noise. The second 
part of the empirical testing is focusing on whether the public short selling information 
should be treated as noise. The final part of the empirical testing is examining the OMX 
Helsinki by using the same methods, which are used in most of the short selling related 
studies. This is done to be able to compare the financial periphery with the larger and 
more liquid trading venues.  The fifth and the final chapter is used to summarize the whole 
thesis and make the final conclusions.  
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2 SHORT SELLING 
2.1 Short selling and the roles 
To reach the always desired returns in the stock markets, an investor is hoping to be able 
to buy when prices are low and sell when the prices are high. With a normal and ‘tradi-
tional’ long position the order is the one described above as the investor buys the stocks 
first and attempts to sell them later with a higher price in order to make profit. With short 
selling the buying and selling of stocks happens in a reversed order. The investor is selling 
the stocks first and then hopes to buy them back later with a lower price. Short selling is 










There is also another distinctive factor that makes short selling substantially different 
from traditional stock purchases and sales. That factor is the fact that the short seller does 
not own the stocks at all in any point of the short selling process. The investor or short 
seller is just borrowing the stocks from a lender with the help of a broker to create a short 
position and later returns the borrowed stocks back to the lender to cover and close the 
short position. The lenders are usually institutional investors, who benefit from this kind 
of lending activity. (Angel & McCabe 2009, 240). For this lending process to be a reliable 
and fair transaction, the short seller gives some sort of collateral in the form of margin 
requirements and agrees to pay interest for the borrowed stocks. These are called as short 
selling costs and more of these can be found in the next section “Risks of short selling” 
in this study. After the short seller has been able to borrow the wanted stocks, the bor-
rowed stocks are sold in the stock market. Then the short seller is waiting for the price of 
that or those securities to fall in order to make profit. After some time the short seller buys 
the stocks back and returns them to the original lender to cover the short position. (Bodie 
et al. 2011, 107-108). The returned stocks do not have to be exactly the same stocks be-
cause stocks that are traded on the stock market are identical to each other. The short 
selling process can be shown as a following figure 2. 
Table 2 Time of transaction in long and short positions 
Transactions in long and short positions 
Time t t +1 
Long position buy sell 
Short position sell buy 
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Figure 2 Short selling process 
As the figure 2 above illustrates, the first step in short selling is the borrowing of the 
stocks. This phase might face some limitations as some stocks might not be available for 
borrowing. This limitation can be bypassed temporarily with naked short selling but still 
the restricted amount of the available stocks can seriously limit short selling. For this 
reason the stocks shorted are most often larger companies’ stocks that are easily available 
for short selling purposes. The second step, selling the stocks in the market happens al-
most immediately after the stocks have been borrowed. By selling the borrowed stocks, 
short seller has created a short position. Between the second and third step is a signifi-
cantly longer time gap than there is between any other sequential steps in this figure. 
During that gap the short seller is hoping that the price of the stock or stocks concerned 
will fall in order to make profit. The short position exists as long until the short seller 
buys the stocks back from the market and returns them to the lender. The average duration 
of a short position is very difficult to evaluate but some more or less rough evaluations 
claim that an average duration of a short position could be somewhere around 11 days. 
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However, it has to be mentioned that it is not uncommon at all that the duration of a short 
position is even several months. (Diether et al. 2009, 578). 
As short sellers try to benefit from the falling stock prices, it is fair to argue that they 
are trying to predict or forecast bad times for stock markets. And as is the case in all 
predictions regarding the future, they are only predictions and even at the best just en-
lightened estimations. Thus short selling could be considered sometimes just as gambling. 
However, even though short selling could be considered sometimes just as risky gam-
bling, short selling actually has several important roles in the stock market. Usually those 
are categorized into the following roles: providing liquidity, making price discovery pro-
cess faster and offering negative opinions. Short selling provides liquidity to the market-
place and thus makes it more fluid and better functioning. Short selling also has an im-
portant role in price discovery process and thus enhances market efficiency. Related to 
the role of making the market more efficient is the role of providing also negative views 
to the market. By providing these alternative opinions, short selling could be considered 
as a tool for the stock markets to prevent overpricing. (Boehmer & Wu 2013, 287; Beber 
& Pagano 2013, 348). 
Liquidity is one of the key elements of a fluid and liquid marketplace. On liquid mar-
ketplaces assets can easily be bought and sold without volume based changes in the asset 
prices. Short selling is one of the key factors to provide that desired liquidity to the mar-
ket. In the possible absence of natural sellers in the stock market, short sellers might be 
the only ones offering stocks for others to buy. (Angel & McCabe 2009, 239–240). Short 
selling is responsible for a large share of the entire market volume. According to 
Boehmer, Jones and Zhang (2008, 491) short selling covers over 12.9% of the market 
volume. Some sources like Diether, Lee and Werner (2009, 604) hold short selling ac-
countable for even larger numbers of liquidity in the marketplaces. They noticed that in 
the year 2005 short selling was responsible for 24% of liquidity in NYSE and 31% of 
liquidity on Nasdaq. 
The other major role that short selling has in the stock market beyond providing li-
quidity is the role of providing negative opinions to the market and make the price dis-
covery process more efficient. Short selling e.g. quickens the price adjustments in the 
stock market and also prevents overpricing by providing negative views to the stock mar-
ket. (Angel & McCabe 2009, 241). 
As mentioned earlier, naked short selling is a way to sell stocks short even though 
nobody is willing to loan the stocks of a certain company in exactly that moment. Naked 
short selling is a very specific type of short selling and has caused a lot of controversy. In 
naked short selling the short seller is selling stocks, which he or she does not yet possess. 
The naked short seller agrees a settlement date (t+n) with the buyer. The stocks are deliv-
ered to the buyer on the settlement date. The buyer however pays the current market price 
for the naked short seller immediately (at the moment t). The naked short selling process 
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can be examined more precisely through the figure 2 below. The step 1 is the date, when 
the short seller sells the stock to the buyer and receives the current market price. The step 
2 is the settlement date, when the short seller has to deliver the stock to the buyer. To do 
that the short seller has to buy the stock form the marketplace for the current marketplace. 
The profit or loss that the short seller makes is the difference between the current market 
prices on those two dates. If the price on the settlement date is lower than the price on the 
date when the naked short selling position is acquire the short seller is making profit. 
Naked short selling has been a very controversial method since there are numerous cases 
when the naked short seller has not been able to deliver the stocks. (Angel & McCabe 
2009, 239, 241).  
 
 
Figure 3 The naked short selling process 
 
As stated earlier, the short sellers tend to be extremely profitable investors and they 
are generally thought to be a sophisticated group. Khan and Lu (2013, 1743, 1761–1762) 
found out that the short sellers, who front-run large insider sales for companies with low 
accounting information quality, are able to reach abnormal profits of over 3% in the fol-
lowing 20 trading days after the short position has been created. The short sellers seem to 
be very sophisticated since the front running of insider sales is strongly concentrated 
around those firms with poor accounting information quality. 
Drake et al. (2011) combined the positive (buy) and negative (sell) analyst recommen-
dations and short-interest with an inverse relationship in their study in order to find 
whether it is possible to trade profitably against the analyst recommendations. They found 
out that an investment strategy, which sells short stocks with positive analyst recommen-
dations but high short-interest and buys stocks with negative analyst recommendations 
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but low short-interest, is able to reach abnormal positive returns. The short sellers have 
different incentives than the analysts do as the short sellers actually place even large 
amounts of capital in stake. The analysts on the other hand tend to over-recommend stocks 
since they benefit from high frequency trading. Even though the analyst recommendations 
are widely followed and appreciated, it is actually the short-interest that matters more and 
should be monitored more closely instead of analyst recommendations. 
Related to the theme of combining short sellers’ transactions and financial analysts’ 
recommendations is the study of Christophe et al. (2010). They were able to find that 
there seems to be abnormal amounts of short sales prior to the analysts’ recommendation 
downgrades. Thus the short sellers were able to proactively take actions to benefit from 
the stock price decreases caused by the analysts’ recommendation downgrades and thus 
reach abnormal returns. However, Christophe et al. (2010, 105) notice that the front-run-
ning of analyst recommendation downgrades can be caused by two factors. Either the 
short sellers are able to predict the upcoming downgrades from the companies’ financial 
situation or some entities are tipping short sellers from the upcoming downgrades. Even 
though the data of Christophe et al. (2010) supported both of those factors, there was 
stronger support for the tipping of short sellers. This means that the short sellers are using 
all possible means, including even the questionable ones, to reach higher returns. 
Boehmer et al. (2010) noticed that the positive signals from the short sellers are ab-
sorbing very slowly to the stock prices. That is, the stocks with very low short-interest 
are able to reach statistically significant positive returns in even greater scale than the 
heavily shorted stocks reach negative returns. This means that not only the short sellers 
are able to recognize the peak of the stocks with low or negative future returns, they are 
also able to recognize the top stocks with positive future returns and avoid shorting those 
stocks.  
Desai et al. (2006, 89) remarked that unlike other market participants, short sellers are 
able to identify companies with dubious earnings reports that need to be restated later. 
Thus the short sellers are able to go short before the restated reports with worse financial 
figures are published. These short positions are naturally profitable. On top of all these 
illustrations, Desai et al. (2002) among other similar studies have been able to find out 
that heavily shorted stocks reach negative monthly returns of almost -1%. All of these 
examples are a proof that short sellers indeed are well-informed and enlightened inves-
tors, who are able to reach higher returns. Considering the higher risks of short selling 
that are introduced next the respect towards short sellers’ returns should not at least de-
crease. 
22 
2.2 Risks of short selling 
As mentioned earlier, short selling is generally thought to be far more risky than the tra-
ditional long position investing. Short sellers are betting against the historical market 
trend, they face the possibility of unlimited losses and those losses can realize sometimes 
quickly in the form of short squeeze. There are various costs in short selling that affect 
the possible returns and on top of these, the short sellers need to be masters’ of timing. 
These risks of short selling are covered next. 
 
Betting against the market 
One of the oldest wisdoms considering stock markets is that in the long run the stock 
markets have been rising. Thus as in the long run the market prices have increased short 
selling on average in the long run would have been unprofitable. This historical frame-
work or fact makes short selling look like gambling in some ways. If the short seller is 
not an informed investor the short position will on average be unprofitable. As can be 
seen from the following figure 4, the returns for a long position have on average been 
11.4%. This means that the average returns for a short position have been negative at -
11.4% per annum. And this figure does not even include different short selling costs.  
However the returns have varied a lot during different years. At some years the returns 
for long positions might have been even over 40% and at some years there might have 
been even greater than -20% negative returns. On average however, the short positions 
would have generated remarkable losses in the history.  
 
 
Figure 4 S&P 500 yearly returns 
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Infinite losses and restricted winnings 
 
Short selling includes also several other risks than just the risk of betting against the his-
torical trends. Whereas the losses of a normal long position are restricted to 100% as one 
can only lose the capital that has been invested to the stock, in short selling the losses can 
theoretically be infinite. On the other hand a short seller can achieve at most the profit of 
100%, whereas the theoretical maximum profit of a long position is infinite. The theoret-
ical maximum losses and profits occur, if the stock price goes to zero or if it reaches an 
‘infinite’ value. The figure 2 below illustrates the profits and losses of a short position for 
a share that has been shorted at 10€. (Pettengill et al. 2015, 92). 
 
 
Figure 5 The restricted profit and infinite loss of a short position (Pettengill et 
al. 2015, 81) 
The Short seller makes a profit on the green area of the figure above i.e. at any point, 
when the stock price is below the 10€ stock price. Since the stock price cannot reach 
negative values, the maximum profit or returns for a short seller in this case is 10€ i.e. 
100%, when the stock price reaches a value of zero. In practice, the exact 100% returns 
are more theoretical since the value of a stock rarely goes to zero and the short sellers 
often are happy with more modest returns.  
However, if the stock price increases from the level of 10€ the short seller is making a 
loss. For example at the 20€ stock price, the short seller makes a 10€ loss i.e. return of -
100%. As the stock prices can increase indefinitely in the stock market and do not have 
any theoretical maximum point, the loss of a short seller can also increase to an infinite 
level. If a short seller decided to sell the S&P 500 index short in the beginning of 1928 
he or she would now have almost -3000% of a return. Actually these theoretically infinite 
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losses can and have been realizing a lot faster in the history. Short squeeze is an example, 
which causes sudden and almost infinite losses for short sellers. It will be introduced next 
in this thesis.  
 
Short squeeze 
Short squeeze is one of the biggest nightmares that a short seller may encounter. In a nut 
shell short squeeze is a situation, where there is a serious lack of supply of a heavily 
shorted stock. The short seller is thus unable to cover the short position and has to pay 
exorbitant prices for the stocks to cover the short position. Simon (1994, 44) calls short 
squeeze as the “loser’s nightmare” and that concept is an excellent way of pointing out 
the harmfulness of short squeezes for short sellers.  
Short squeezes are usually formed, when a larger market participant or an alliance of 
market participants decides to manipulate the market by cornering12 it. As a result of this 
market manipulation the stock price begins to increase above its intrinsic value and that 
makes short sellers interested of shorting that stock. When short sellers sell the stocks 
short, the market manipulator continues buying all of those shorted stocks until there are 
no stocks left to be shorted. At this point the market manipulator can theoretically own 
up to 100% of all the company’s floating stocks. It means that while the market manipu-
lator owns 100% of the floating stocks, there still might be e.g. 10% of short interest ÷ 
float -ratio. It is in this moment when the short sellers find themselves in trouble. As the 
original lenders want their stocks to be returned, the short sellers are unable to buy those 
stocks back. The market manipulator can ask even ridiculous amounts for selling those 
stocks to short sellers as the manipulator is the only participant who is holding those 
stocks. Thus the stock prices soar into new heights. (Järvinen & Käppi 2004, 799). 
Probably the most famous and notorious short squeeze is the Volkswagen short 
squeeze in 2008. Volkswagen was heavily shorted stock back in 2008. The short interest 
was high because the car industry was facing serious challenges at that time, but still the 
price of the Volkswagen stock had steadily increased. Porsche had been buying the stocks 
of Volkswagen constantly during the past three years and when it revealed in October 
26th of 2008 that it owned a major part (~75%) of all the floating Volkswagen stocks the 
short sellers found themselves cornered. As that 75% covered almost all of the stocks that 
were available for trading as the rest of the stocks were owned by passive investors like 
the German government and different index funds, the stock price began rocketing. As 
the short sellers were trying to cover their short positions the price of the Volkswagen 
stock increased in just a few days from a bit over 200€ to over 1000€ and that made 
                                                 
12 Cornering the market means acquiring a significant proportion of a certain company’s shares. 
(Järvinen & Käppi 2004, 799.) 
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Volkswagen as the world’s most valuable company for a short period of time.  (The Econ-
omist 2008, 85) 
The original owner (lender) of the stocks might not know at all about the loaning of 
stocks to short sellers. Most of the time the lender does not even have to know of the 
loaning action. This is because if the original owner of the stocks wishes to sell the loaned 
stocks, the broker can just borrow stocks of the same company from other investors using 
the same broker and return those stocks to the lender. During short squeezes however, 
there just are not any stocks to borrow from other investors and thus the short sellers need 
to return the stocks immediately to the lender. This might lead to a furious bidding race 
between different short sellers and that makes the stock price increase even further. 
(Bodie et al. 2011, 109).  
 
 
Margin trading and the costs of short selling 
Short selling is conducted through margin accounts. To be able to sell short a margin 
account is required. Margin account is a specific type of an account. In some cases the 
margin account makes leveraged trading possible. In the case of short selling the margin 
requirements are quite different. In order to be able to enter a short position the margin 
requirements for a short sale account is 150%. It means that an investor needs to have the 
full value of short position (100%) in the account plus an additional 50% as collateral in 
order to set up a short position. This arrangement can be seen in the following table 3. 
(Regulation T) 
 
Table 3 Initial margin requirements 
 
 
Once the short position has been acquired, the margin requirements however do 
change. The minimum margin requirement for ongoing short positions is 100% of the 
current market value of shorted securities plus at minimum an additional 25% in the 
United States and 20–30% in Europe of the current market value of the securities on the 
margin account. However, if the shorted stocks decrease in value, the margin requirement 
is 150% of the current market value of the short position. If the margin account does not 
meet those requirements the short seller receives a margin call. It means that the short 
seller has to deposit more money to the margin account or otherwise the short position 
will be closed. Due to the features that margin account has in form of margin require-
ments, the theoretical possibilities of infinite losses are limited in practice. If the short 
position is not profitable, the short seller might have to deposit more money to the margin 
account or the short position will be closed. More often than not the short sellers choose 
Number of shorted stocks Stock Price Short position value Margin requirement
1000 10,00 €       10 000,00 €                  15 000,00 €                  
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to close the short position. So theoretically the infinite losses of a short position are pos-
sible, but in practice the nature of margin account is a restricting factor for those losses.  
The margin requirement of over 100% for the ongoing short position means that the short 
seller might have to deposit more money to the margin account if the shorted stocks in-
crease in value. However, if the shorted stocks decrease in value some margin is released 
and the investor can withdraw cash from the margin account. (Bodie et al. 105–106; Reg-
ulation T). 
The same can be noticed from the table 4 below. In the table 4 the margin requirement 
for ongoing short position is either 125% or 150% depending on whether the stock in-
creases or decreases in value. The original stock price was 10.00€ and thus the initial 
margin requirement is 15 000€. As the value of the shorted stock increases above 12.00€ 
the short seller receives the margin call and has to either close the short position or deposit 
more money. If the stock price increases to 15.00€ the short seller has to deposit 3 750.00€ 
to the margin account. However, if the stock price decreases, the short seller can withdraw 
money from the margin account. If the stock price decreases to 8.00€ the short seller can 
withdraw 3000.00€ from the margin account and the margin requirement would still be 
met. If the stock price decreases to 5.00€ the short seller could withdraw 7500.00€ from 
the margin account. (Regulation T).   
 
Table 4 Notional margin requirements 
 
 
The arrangement with margin requirements creates costs for short sellers. Not only the 
short sellers need to hold 100% of the money received from selling the stock short in the 
margin account they have to also have up to even 50% of additional collateral. This cre-
ates opportunity costs13 for short sellers. The money that is held as collateral because of 
margin requirements could have been invested in other profitable investments. 
In addition to the margin requirement related costs, the short seller has to pay the usual 
commissions to the broker for stock transactions and some sort of fee for the provider of 
the shorted stocks. This fee paid to the lender varies a lot depending on the supply of the 
stocks available to short selling. Stocks that are easy-to-borrow have an annual fee as low 
as 0.05%. On the other hand the price of the hard-to-borrow stocks is remarkably higher 
                                                 
13 While investing into one asset, the investor loses the opportunity for the returns of other asset. 
Opportunity cost is the concept, which refers into that idea of the lost return in the optional in-
vestments. (Spiller 2011, 595) 
Number of shorted stocks Stock Price Short position value Margin requirement (125% or 150%) Margin call
1000 12,00 €       12 000,00 €                  15 000,00 €                                                   -  €              
1000 15,00 €       15 000,00 €                  18 750,00 €                                                   3 750,00 €-    
1000 8,00 €         8 000,00 €                    12 000,00 €                                                   3 000,00 €    
1000 5,00 €         5 000,00 €                    7 500,00 €                                                      7 500,00 €    
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as those annual fees can rise even above 10%. Usually the larger companies’ stocks are 
those with the smaller fees and smaller companies’ stocks have higher fees. This is one 
of the reasons why the larger stocks are much more popular among short sellers than the 





One of the key elements of short selling is to find overvalued stocks just before the 
stock prices begin to slump. Though it sounds fairly simple, it is easier said than done. It 
is not enough for a short seller to find overpriced securities. The short seller has to buy 
them just before the stock price starts falling. Thus timing is everything in short selling. 
A good example of the problems with timing is the dotcom bubble that burst in 2000 
(Figure 6). Even though the markets kept rising throughout the three previous years, eve-
rybody was stunned when the market actually collapsed. For example if an investor was 
sure that the intrinsic fundamental value of the index was 2000 points, he or she might 
have gone short soon after the price of that index went over that hypothetical intrinsic 
fundamental value in the beginning of 1999. As noticed on the previous section about the 
margin calls and maintenance margins, the short seller might have been forced due to 
solvency issues to close the short position long before the index begins to fall. Thus even 
if a short seller is right about overvaluation like might have been in the case around dot-
com bubble he or she could have still made a huge loss with short position. Also, even 
though the market would not increase from the assumed overpriced value, it does not 
mean that the prices begin decreasing immediately. The prices can remain at the same 
level for a long time and as the short seller has to keep collaterals in the margin account, 
the opportunity costs might force the short seller to close the short position. Timing is all 
that matters. As the old Wall Street quote goes that “Markets can remain irrational a lot 
longer than you and I can remain solvent.” The problem of timing is real for all price 
fluctuating securities, but for short sellers that problem can be more actual than to other 
investors, since short sellers face the possibility of infinite losses and might be forced to 




Figure 6 Dotcom index 
 
Bid-ask spread and reimbursed dividend 
 
Bid-ask spread affects all investors, but especially crucial it is to short sellers. Since the 
profit of a short selling position is (Pt – Pt+1) it is important to notice, that the bid-ask 
spread is affecting negatively to the profit of the short position. Table 5 presents an ex-
ample of a bid ask spread. 
 
  
Table 5 The Bid-ask spread 
Bid Ask 
€ 20 € 21 
 
The short seller has to sell the stocks first at bid price (€ 20). And when the short seller 
wishes to buy the stocks back the ask price is needed to be paid. Thus the short selling 
position’s profits are the profit of a position minus the bid-ask spread. This creates an 
interesting dilemma for short sellers. The larger spreads deduct the profit made from a 
short position and thus might give less incentives to go short. On the other hand the larger 
spreads are often associated with uncertainty as the market participants are disagreeing 
with each other of the true value of certain security due to asymmetric information. These 
uncertain times give opportunities for the well-informed short sellers to make profitable 
investments. Luckily for the short sellers, the bid-ask spread is rarely so extreme as it is 
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in the example of table 5. More usual spreads are around few cents. (Boehmer & Wu 
2013, 296, 299; Diether et al. 2009, 577). 
Dividends create also generally undesired situations for short sellers. Since the short 
seller just borrows stocks from the original owner, the original owner is still entitled to 
the dividends paid by the company. Thus the short seller is obligated to reimburse the 
dividends for the original owner from his or her own pocket. This creates extra transac-
tions and extra costs for the short seller. There is usually less short selling just before the 
dividend dates. (Dechow et al. 2001, 80.)   
All in all it is fair to say that short selling includes more risks and especially more 
specific risks than regular stock trading with long positions, as the only risk for the long 
position is that the investor might lose the invested amount whether the price of a certain 
security happens to go to zero. The short sellers face the risks of increasing market prices, 
the possibility to infinite losses, short squeezes can really hurt short sellers, margin ac-
counts create further costs for short sellers and due to the margin calls the short sellers 
may be forced to close their positions too early. Also the bid-ask spread and the dividends 
create unwanted risks for short sellers. On top of all these problems, the short sellers need 
to be the masters of timing in order to be profitable. When all of these risks are included 
in the evaluations, it is almost a wonder that short selling is a popular tool for some in-
vestors. And even greater amazement is that the short sellers are able to beat the index 
return consistently as shown in the previous section. (see e.g. Khan & Lu 2013.) The short 
sellers thus indeed are informed investors. The next section of this study is focusing on, 
from where is that information advantage originating from according to academic litera-
ture. 
 
2.3 Predictive and reactive short sellers 
Since short selling includes so many risks, then why would anyone want to practice it? 
One argument is that short selling is an excellent way to practice hedging. However, short 
sales done in hedging purposes cover only one part of all the short sales conducted. There 
are large numbers of short sellers who try to profit and do profit purely from short sales 
themselves. As mentioned earlier, short selling is a way of making profits when the mar-
ket prices are falling. In the history, the development of stock prices has been positive in 
the long run as a whole as was noticed in the previous section of this study. Combining 
that with the possibility of infinite losses for short sellers, should the prices continue soar-
ing indefinitely and well, one could predict challenges for the short sellers. Not to even 
mention other risks, which were covered earlier. However, every now and then the whole 
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indices take setbacks not to mention what kind of price drops the stocks of single compa-
nies may undergo. Those falling stock prices create opportunities to make profit for en-
lightened investors in the form of short selling. And according to academics, the short 
sellers seem to be those enlightened or well-informed investors, who are able to make 
profits despite the positive trend in development of stock prices in the long term history. 
(See e.g. Khan & Lu 2013; Drake et al. 2011; Boehmer et al. 2010; Christophe et al. 2010; 
Desai, et al. 2006). 
According to Khan and Lu (2013, 1743) short sellers can be considered as: ‘particu-
larly well-informed and sophisticated investors.’ The reasoning behind that idea is based 
on the following concept. As short selling is more risky and includes higher costs, it is 
not in the incentives of the relatively less-informed investors to go short in other than 
hedging purposes. Thus the only counterparts that benefit from profit targeting short sell-
ing are the ones with strong beliefs of negative price development, i.e. the well-informed 
investors. The uninformed or less-informed traders are thus unwilling to sell short. (Dia-
mond & Verrecchia 1987, 279–280). And that reasoning appears definitely to make sense 
since the short sellers seem to be able to beat the market index consistently.   
Short sellers seem to be able to do two things especially well or skillfully. Firstly, the 
heavily shorted stocks indeed have negative returns. But secondly, and more significantly 
the short sellers seem to be able to identify stocks that are perhaps undervalued because 
the stocks with low short interest or no short interest at all appear to have great positive 
abnormal returns. (Boehmer et al. 2010, 80). To speak in concrete numbers, in the NYSE 
during the year 2005 the increase of short selling by 10% of share volume seemed to 
decrease the future returns of that stock by 0.94% per month. A trading strategy that com-
bined the low and high short-interest stocks by buying the low short-interest stocks and 
by short selling the high short-interest stocks developed an abnormal return of 1.39% per 
month. The figures were quite similar for Nasdaq stocks. (Diether et al 2009, 576). 
But where does the information advantage of short sellers lie? When examining the 
capability of short sellers there are two specific types of short sellers who seem to differ 
substantially from each other. Short sellers can be either predictive or reactive. Short 
seller is thought to be predictive if the short position is taken before significant infor-
mation announcements such as quarterly earnings announcements or insider sales infor-
mation are published. Thus the short seller is trying to predict the upcoming information 
or has private information considering the company, of which he or she is trying to ben-
efit. A reactive short seller reacts to public information and takes short positions after a 
piece of significant public information has been released. Although the short sellers are 
generally thought to be sophisticated investors, it looks like the sophistication is based on 
different arguments among different short sellers. (Alexander et al. 2014, 255).   
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The predictive short sellers or speculative short sellers as they are sometimes called 
are the ones that try to anticipate events beforehand and make profit with correct predic-
tions. The predictive short sellers could actually be divided further into two subgroups. 
Those groups would be the purely speculative short sellers and short sellers who have 
access into some kind of privileged private information. The purely speculative short 
sellers are the ones that try to make predictions of future negative news based on the 
public information available to everyone. The predictive short sellers that make their in-
vestment decisions based on private information are a more complex group to approach. 
As the stock markets are heavily regulated and e.g. trading on inside information is pun-
ished, some might wonder what kind of information these “informed predictive short 
sellers” are able to exploit. Khan and Lu (2013) studied this subject. They were able to 
notice that short selling activity increases significantly just days before a large insider 
trade and is at its greatest just before a large insider trade is conducted. They named this 
phenomenon as front-running insider sales.  
There are many ways to front-run insider sales. Most of these are illegal or at least 
unethical procedures and include information leakages in one way or another. Khan and 
Lu (2013, 1744–1745) listed these procedures. They claim that the methods to front-run 
insider sales are through order exposure, by using squawk boxes, by snooping confiden-
tial emails or by delaying insider clients’ orders. 
Order exposure is a problem for large trades and block trades. As some (insider) trad-
ing orders are too big to be executed immediately they need to be shopped around in order 
to find enough demand and counterparts to execute the trade successfully. Especially 
problematic are the large orders in less liquid stocks or smaller companies. While being 
shopped around different brokerages in order to be filled, the order is revealed to many 
people. Some of these people might use this information themselves in trading or even 
hint others of this revealed insider trading order. This is the first method of how to front-
run insider sales. (Khan & Lu 2013, 1744). 
Another way to gain information advantage from the insider trades is to use the so 
called ‘squawk boxes’. Squawk boxes are specific types of telecommunication devices 
that connect multiple parties with each other. Some brokers have placed these squawk 
boxes in such a way, that all the information that a client gives from an upcoming insider 
sale e.g. via telephone to the broker, goes at the same time to traders. By using this kind 
of method the information that e.g. an insider gives through telephone for the broker goes 
at the same time for traders that can use this information in trading. Thus the traders can 
rapidly trade ahead before the actual insider trade ever has taken place. (Khan & Lu 2013, 
1744–1745). 
One of the more easily understood procedures to front-run insider sales is by simply 
snooping confidential emails. By snooping corporate insiders’ confidential emails, previ-
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ously unknown information from not only insiders’ planned trades but also from the com-
pany itself can be revealed. It goes without saying that this type of action is not only 
unethical but also illegal and severely punished. However, despite of that the email 
breaches are nowadays more and more common and every now and then people are found 
guilty of snooping emails and using that information in their trading. (Khan & Lu 2013, 
1744–1745). 
Finally, the last thing in the list of Khan and Lu (2013, 1744–1745) is the delaying of 
clients’ orders. This procedure happens, when a trader or broker delays the orders of a 
client in order to be able to trade ahead of them. This procedure differs from the second 
procedure (using squawk boxes) on the list because in that procedure the information was 
just leaked to other parties in real time and no deliberate delaying was necessarily hap-
pening.  
Even though theoretically the differences between different predictive short sellers are 
easily understood, it is difficult to separate the short sales done by purely speculative 
predictive short sellers from the short sales done by informed predictive short sellers. 
Thus the short sellers are categorized into a larger ‘predictive’ group based on the timing 
of the trade. Less surprisingly the predictive short sellers are able to beat the market return 
as a larger group. (Alexander et al. 2014). 
Reactive short sellers are short sellers who instead of predicting public information 
react to the released public information. Thus they are using the exactly same information 
as other non-privileged market participant groups. Perhaps even a bit surprisingly the 
reactive short sellers seem to beat not only the market return but also the returns of the 
predictive short sellers. The predictive short sellers are also able to beat the market return 
but not even they are able to beat the reactive short sellers’ returns. Thus the superiority 
of short sellers does not occur only from obtaining some private information prior to 
earnings or other important announcements but also and even more because of other fac-
tors.  (Alexander et al. 2014, 255).  
This result puts the short sellers under a new examination. How is it possible that the 
reactive short sellers are able to beat the market return and the predictive short sellers if 
the information used is public information available to everyone? Engelberg et al. (2012) 
offer a reasonable explanation to this phenomenon. It is not the information that the short 
sellers obtain prior to important announcements that makes them superior investors. It is 
the capability to process that public information in an overwhelming manner. So instead 
of being just lucky speculators or some kind of privileged investor group that has access 
to different private information before others, the short sellers’ superiority is derived from 
their analyzing skills of the existing data. If this truly is the case, then the stock market 
efficiency can be questioned. 
As short selling is risky and there are economies of scale in short selling, short selling 
is mostly practiced by large institutional investors. Those institutional investors have 
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more resources and knowledge to exploit the public information in order to reach profits. 
One way to think of those abnormal returns is that the institutional investors exploit noise 
traders’14 lack of knowledge and willingness to trade. Even though the information ad-
vantage of short sellers is acknowledged, very little of those tools or ways to reach that 
advantage is known. Some patterns of short seller’s behavior has however been recog-
nized and those patterns or short selling strategies will be covered in the next section 
“short selling strategies”.  
2.4 Short selling strategies 
As noted on the previous section, there exists different kind of short sellers. These differ-
ent short sellers also follow different short selling strategies. Although the short sellers 
are generally thought to be sophisticated investors, it looks like the sophistication is not 
equally distributed among different short selling strategies with different short sellers. 
Zhao (2014) listed different short selling strategies found by academics. These short sell-
ing strategies include the use of the superior knowledge of the fundamental information 
i.e. the informed trading strategy (e.g. Boehmer et al 2008; Cohen et al. 2007), but also 
other strategies like contrarian strategies (Diether et al. 2009), liquidity providing strate-
gies (Diether et al. 2009), market trend chasing strategies (Lamont & Stein 2004) and 
opportunistic risk taking strategies or pure speculation, where short sellers are just taking 
their chances in uncertain situations (Diether et al. 2009). On top of that, short selling is 
also used as a hedging tool in order to reduce risks with offsetting positions. All of these 
strategies are based on different levels of information and some short positions are far 
more informative than others. Thus it is important to know that even though short sellers 
as a unified group seem to be well-informed there most definitely are better and worse 
informed short sellers and short positions among them. Thus the separation of those better 
and worse informed short sellers should be considered. (Boehmer et al. 2008, 492). 
There is plenty of evidence that short sellers are sophisticated investors and are able to 
reach high abnormal returns. The informed trading strategy is the strategy used by the 
sophisticated short sellers. This short selling strategy covers all transactions that are based 
on being better informed than other market participants. It means that also the illegal short 
selling activities based on e.g. inside information are a part of this category. Even though 
the stock markets are well regulated and trading on inside information is harshly pun-
ished, inside information based short sales cannot be entirely excluded even though their 
existence is hard to prove. In this informed trading strategy the short selling transactions 
                                                 
14 Noise trader is a trader who does make trades based on actual fundamental information, but 
based on noise. (Black 1986) More on noise trading in the section 3.2.4 of this study. 
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are based on the utilization of the public and private information to target overvalued 
stocks and on the other hand to avoid relatively undervalued stocks. This strategy is based 
purely on the information advantage that the short sellers have due to different factors 
that were also at least partly covered in the previous section of this study. Short sellers 
that have information advantage tend to be extremely profitable investors. Informed short 
selling is practiced by different groups, but the most informed short positions are the non-
programmed institutional short positions. (Boehmer et al. 2008).  
Another recognizable short selling transaction pattern or strategy is the contrarian short 
selling strategy. Diether et al. (2009, 576, 604) notice that the short selling activity or 
volume seems to be highly dependent on the short-term historical returns. The higher 
(lower) the short-term historical returns are, the higher (lower) the short selling activity 
tends to be. This points out that not every short seller trades purely based on the funda-
mental information. At least some short sellers are using more technical tools in order to 
make profits. In this case the contrarian investors are trying to predict short-term irrational 
price increases with technical analyses and try to profit from those price fluctuations. The 
returns of contrarian short sellers are also significantly positively abnormal. 
One short selling strategy is the liquidity provider strategy. In this strategy the short 
sellers are acting as voluntary liquidity providers during the times of high buy-order pres-
sure. When the buy-order pressure is high for a certain stock, the value of that stock in-
creases on that day. That price increase is not based on any fundamental changes in the 
company but it is based on the liquidity effects. As the buy-order pressure is high, there 
is not enough supply for that certain stock and thus the stock price undergoes volume 
based increases. It is in these situations when some short sellers step up and provide li-
quidity in the form of short selling. Later, when the buy-order pressure has declined and 
the value of that stock has reverted close to its intrinsic value the short sellers buy the 
stocks back and close their positions. Voluntary liquidity providers are also profitable 
short sellers. (Diether et al. 2009, 577, 581). 
Unlike the contrarian short sellers there are short sellers that try to follow the market 
trend with market trend chasing strategies. Investors following this short selling strategy 
tend to go short more (less) often when the stock market has been decreasing (increasing). 
Whereas the contrarian short sellers follow more single stocks and irrational fluctuations 
within their prices, the market trend chasers follow entire indices. When the entire market 
starts falling the short sellers try to catch the current market trend and perhaps cause even 
greater panic with increasing short selling and thus try to profit from further falling prices. 
The market trend chasers are a lot like momentum traders. (Lamont & Stein 2004) 
Another recognizable short selling pattern is the opportunistic risk bearing strategy i.e. 
the speculative short selling strategy. This type of short selling happens during times of 
uncertainty. When the market participants are agreeing on prices and there is not much of 
uncertainty in the air, the price volatilities will diminish to almost nonexistent levels. 
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These situations are not attractive to short sellers as the stock markets are most likely 
reasonably priced. However, during uncertain times the opposite happens. As the opin-
ions on the stock market differ strongly, there will be high intraday price volatilities. It is 
during those times, when some short sellers become active and try to benefit from that 
uncertainty. (Diether et al. 2009, 577). 
Even though Diether et al. (2009, 577, 602–604) admit that all of the short selling 
strategies or patterns mentioned above do exist, they cast some doubts over the existence 
of opportunistic risk bearing short sellers. In their study they found out that the evidence 
for the existence of such short selling strategy is only weak. Also they suggest that instead 
of acting as voluntary liquidity providers during high buy-order pressure, the short sellers 
are willing to provide liquidity only during times when the stock price exceeds the fun-
damental value of that stock. Thus the information advantage that the short sellers have 
over the company fundamentals is actually the source of such short selling instead of 
acting on a voluntary liquidity providing basis. 
One last short selling strategy is the uninformed strategy. This strategy is not practiced 
to reach profits with short sales. It is a tool for hedging in order to safeguard profits else-
where. Short selling gives unique opportunities for hedging and it is quite popular tool in 
hedging. When short selling is practiced in hedging purposes, the short seller is not inter-
ested whether the shorted security is overvalued or not. The name of this strategy (unin-
formed strategy) should not be interpret too malignantly as the hedgers are most certainly 
not stupid. They just are not that interested how the short position performs. (Boehmer et 
al. 2008, 492).  
Briefly, there are different kind of short sellers. Those short sellers also follow differ-
ent kind of short selling strategies. The strategies vary from using the information ad-
vantage in the form of informed trading strategy, to more technical analysis based strate-
gies. The short selling strategies, which are formed more on the basis of the historical 
price developments by using different technical analyses are the market trend chasing 
strategies and contrarian strategies. The informed trading strategy on the other hand is 
based purely on being better informed and using that information advantage. Somewhere 
in the middle between these two ends is the liquidity provider strategy. Additionally, the 
academics have been able to recognize at least some forms of purely speculative short 
selling in the form of opportunistic risk bearing strategy. On top of all these profit target-
ing short selling strategies, short selling is also used as a tool for hedging in order to 
protect profits elsewhere. 
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3 MARKET EFFICIENCY 
3.1 Rational expectations asset pricing 
The ruling paradigm in the finance is still the neoclassical side of finance, not least be-
cause of the efficient market hypothesis. The neoclassical finance has received some firm 
criticism in the past decades e.g. for trusting the markets and people operating on them 
for ability to make always rational decisions. However, it has endured quite well and still 
usually is for example the first financial theory that is taught for finance students in uni-
versities all around the world.  
The neoclassical side of finance believes that markets are efficient and the counterparts 
operating in the marketplace are both rational and have full information about the funda-
mentals of the securities. It means that the assets and securities are priced rationally on 
rational expectations. And that is true in many cases. Even the critiques of neoclassical 
finance agree to some extent with that. For example Black (1986) stated that in his opinion 
the markets are most of the time efficient with most of the time meaning around 90% of 
the time. 
How is the efficiency and the rationality in the marketplace then judged? Well, the 
prices should always reflect the available information and thus the prices should be at 
rational level all the time in order the markets to be efficient. At the current moment it is 
almost impossible to evaluate whether the prices are rational or not but when the historical 
prices are examined, the efficiency or the lack of efficiency in the marketplaces can be 
estimated.  
In the finance it is vital to evaluate the intrinsic value of a certain security. That is, in 
order for the marketplaces to be efficient, the market participants should be able to value 
securities close to their intrinsic values. One tool for this kind of evaluation is the dividend 
discount model, i.e. the Gordon growth model, which is also the first model taught to 
finance students all around the world. The dividend discount model uses dividends as a 
representation of free cash flow and discounts the value of the future cash flows. In the 
dividend discount model there are three factors that determine the price of the security 
(=P) now. Those three factors are the dividend one year from now (=𝐷1), the cost of the 
equity capital (=k) and the constant growth rate for dividends (=g). Thus the model equals 







From those factors, the growth rate, g, is the one that the market counterparts are trying 
to evaluate through price discovery and information gathering to be able to value the se-
curities correctly. The success of the market participants in the evaluation of the growth 
rate is the factor that either makes markets efficient or inefficient. If the market counter-
parts are able to give an optimal estimate of the growth factor the markets will be efficient. 
It is important to notice that in order the markets to be efficient the estimation of the 
growth rate does not have to be 100 percent correct, just close to its true value. However, 
if there are big mistakes in estimating the growth factor, it will result as market ineffi-
ciencies and pricing mistakes. (Gordon & Shapiro 1956; Shiller 2003, 85). 
The process of evaluating the growth factor g is called the price discovery process. 
Price discovery process is the main function for all working marketplaces. It is a dynamic 
process through which the buyers and sellers are pricing the securities in the marketplace. 
The more efficient the price discovery process is, the more efficient the prices and thus 
the marketplaces are. Short selling is a tool to quicken the price discovery and thus a tool 
for making the markets more efficient. Short sellers are able to correct potential short 
term overpricing in the stock markets quickly and thus make the price discovery process 
more efficient. (Diether et al. 2009, 605). 
3.1.1 Efficient market hypothesis 
Ever since the efficient market hypothesis (EMH henceforward) was first published 
(Samuelson 1965) and shortly after enhanced to its better known form (Fama 1970) it has 
become one of the most famous and often cited theories among finance. When applied to 
the stock market, the EMH suggests in a nutshell that the stock markets are truly efficient 
if the stock prices are fully reflecting available information at any given time. Thus the 
actual price of a security at any point of time is a good appraisal of the intrinsic value of 
that certain security. (Fama 1995, 76). 
In the EMH the market efficiency is divided into three forms. Those forms are: weak 
form, semi-strong form and strong form. These subsets or categories are set to allow the 
academics to observe different levels of information that the stock prices ‘fully reflect’. 
In the weak form of market efficiency the stock prices are assumed to fully reflect the 
historical stock prices. In the semi-strong form of market efficiency the stock prices are 
assumed to fully reflect the publicly available information. Finally, in the strong form of 
the market efficiency the stock prices are assumed to reflect all information, even the 
information that different privileged investor groups have such as the ones with inside 
information. (Fama 1970, 383, 388). 
When the stock prices fully reflect a certain subset of information it means that there 
are no possibilities to beat the market return by using that subset of information. In the 
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case of the weak form of market efficiency, the use of the historical stock price infor-
mation will not allow any investor to beat the market return. This would rule out the 
claims that just the use of technical analysis15 could help investors to beat the market 
return. (Fama 1970) 
In the case of the semi-strong form of market efficiency there is not any publicly avail-
able information that could help the investor to beat the market return. Thus making in-
vestment decisions based on publicly available fundamental information of the company 
would not help the investor beat the market return since all the publicly available funda-
mental information is already included in the price of a certain security. However, differ-
ent privileged investor groups such as ones with inside information are able to reach ab-
normal profits in the semi-strong efficient markets. The semi-strong form of market effi-
ciency covers also the weak form of market efficiency and thus rules out the same things 
as the weak form of market efficiency does. (Fama 1970)  
In the strong form of market efficiency the market return is practically unbeatable. 
Thus not even the use of inside information or any other existing information could help 
the investor to beat the market return. It means that not the use of historical price infor-
mation (weak form), present public information (semi-strong form) nor the use of unre-
leased future information (strong form) could help the investor to beat the market return. 
(Fama 1970). 
As already mentioned, the key into the efficient markets is that the prices should fully 
reflect different kind of information. In order the prices to reflect all that information, the 
marketplaces require a large number of rational investors competing in the stock markets. 
While competing and trying to beat other investors they are searching all possible infor-
mation that might have an effect to the future market prices and thus they are searching 
for information that might give them edge compared to other market participants. Thus 
whenever any new information becomes available it will instantly be transformed in to 
the stock prices by these competing skilled entities. This competition between these ca-
pable entities will lead to a scenario where the market prices at any given time are fairly 
good estimates of the intrinsic value of the securities. (Fama 1995, 76).  
Grossman and Stiglitz (1980, 393) observed that in order the markets to be perfectly 
efficient, there should be no arbitrary profits or benefits. However, at the same time the 
market efficiency requires plenty of different entities that are gathering information that 
are rational and try to reach even arbitrary profits. And as that gathering of the information 
is costly at least in some form, and at the same time arbitrary profits from gathering that 
information should not exist, there would be no incentives for those rational entities to 
                                                 
15 Technical analysis is an investment strategy or a tool pack that investors use by trying to make 
profits by searching repeating and predictable patterns in stock prices. (Bodie et al. 2011, 376) 
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gather the information. This leads to a problem. If the entities gathering the information 
about companies and securities are rational, they would not perform the costly action of 
gathering information if there are no possibilities of benefitting from that action. Thus 
actually all of these entities would stop gathering information and begin free riding16 by 
letting others do the costly action or gathering information. However, then there would 
be no entities gathering the information and thus the efficient markets would not exist. As 
this would mean that the preconditions behind the EMH would destroy the hypothesis 
itself, an economically more reasonable version of the EMH has been developed. That 
more reasonable version claims ‘that prices reflect information to the point where the 
marginal benefits of acting on information (the profits to be made) do not exceed the 
marginal costs’. (Fama 1991, 1575). 
The efficient market hypothesis makes two assumptions of the investors operating in 
the marketplaces in order to be fulfilled. First, the investors or the decision makers should 
be completely rational in their decision making. It means that the investor is a homo eco-
nomicus, a wealth maximizing self-interested human being. Second, the investors or the 
decision makers should have complete knowledge of the fundamentals in the market. If 
those two assumptions are valid, then the efficient market hypothesis should also be valid 
even on its strongest form. Whether that actually is the case is another debate. There is 
some legitimate criticism towards those assumptions, and more about can be found in the 
section 3.2 of this thesis. (Brav & Heaton 2002, 575-576).  
The EMH at its ultimate is an extreme null-hypothesis that cannot come true in its 
most literal form. This fact sticks out for example, when considering trading in the stock 
markets. If every counterpart in the stock market had perfect knowledge of the fundamen-
tal information of every stock in the market, there would be almost no trading at all. If 
the true value of a stock would be exactly €10 and everybody in the stock market agreed 
with this, then nobody would sell that stock for any less than 10€ and on the other hand 
no one would be willing to pay more than exactly 10€ for that stock. However, with the 
existing trading costs, there would be no trading at all. Thus the markets need some kind 
of inefficiency in the form of noise in order to be liquid and well-functioning. Noise trad-
ing is covered more specifically in the upcoming section ‘Noise trading and irrational 
investors’ of this thesis. (Black 1986, 530–531). 
The EMH has received plenty of attention ever since it was presented. Since all of the 
forms clearly put a shadow above importance of the professional portfolio managers, the 
empirical testing of those three forms has perhaps been the main concern in the academic 
financial literature in the past decades. (Bodie et al. 2011, 384–385). Testing of the dif-
ferent forms of the EMH happens through event studies. Event studies focus on a certain 
                                                 
16 Free riding refers to the idea of enjoying the benefits of other people’s actions without taking 
part into the costs. (Begg et al. 2011, 321.) 
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event like on the ex-dividend date and a short window around that event and try to find 
abnormalities on the stock price development or returns around that date. (Fama 1998, 
283–284). On the figure below is an example of a notional event study. In this case the 
event is significant positive news like a purchase offer from another company. The infor-
mation is not priced on the stock before the event since the stock price increases remark-
ably on the event date. However, as the market is able to price the news immediately 
correctly and there is very little price variation after the event, the market reaction can be 
seen as an efficient one. 
 
 
Figure 7 Example of an event study in an efficient marketplace 
The EMH has been tested comprehensively and it has been publicly accepted as the 
strongest and most convincing theory to explain the functionality of stock markets. As 
explained earlier, the weak form tests focus on whether the historical prices or the use of 
only technical analysis can help investors to beat the market return. Even though some 
studies have been able to find different financial anomalies that challenge the efficiency 
of the markets in the weak form, most academics agree that the markets are generally 
thought to be efficient in the weak form. The semi-strong form tests have also been found 
as supporting the EMH. The semi-strong form tests focus on how quickly do the prices 
adjust to recently announced public information. Even though the academics have found 
some time lags in some cases, most of the test results have been favorable for the EMH. 
However, the strong form tests have perhaps even expectedly proven that the markets are 
not efficient on the strongest form of market efficiency. E.g. insiders are able to reach 
abnormal positive returns. (Fama 1991). 
As we examine the forms of market efficiency with short sellers, it is noticeable that 
as the short sellers seem to be able to beat the market return, the markets are not efficient 
anyway on the strongest form of market efficiency. Also as Alexander et al. (2014) and 
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Engelberg et al. (2012) noticed, the short sellers are able to beat the market return by 
using and analyzing efficiently public information. It means that the markets are not truly 
efficient even in the semi-strong form of market efficiency at least not in those cases. 
There is not any evidence regarding to short selling that the markets were not efficient 
under the weak form of market efficiency. The short sellers are ought to gain their supe-
rior knowledge of the intrinsic values of securities by other measures than using only 
technical analysis.  
The EMH has received plenty of criticism especially after serious stock market col-
lapses. Though some of the criticism is legitimate and it will be covered at some parts in 
the section 3.2 of this study, there is some criticism that is not justifiable. That kind of 
criticism is usually based on misunderstandings about the EMH. The most common mis-
understandings of the EMH have to do with the following three factors: stock price devi-
ations, rationality of the marketplace and beating the market return. (Clarke, Jandik & 
Mandelker 2001). 
Firstly, the EMH does not state that the stock prices will not deviate from their intrinsic 
value. The stock prices can endure even large scale deviations but those deviations have 
to be random and unpredictable. And actually some of the price deviations are the result 
of markets being efficient, as the recently released information is being priced on the 
securities. Also as stated earlier, the markets do not have to be perfectly correctly priced 
all the time. In order the markets to be efficient, it is enough that the securities are priced 
close to their intrinsic values. This means that there can be some ‘irrational’ price move-
ments and the marketplace can still be seen as efficient in its entirety. (Clarke et al. 2001, 
11). 
Secondly, the EMH does not state that every single participant in the marketplace is a 
rational one. The EMH is sometimes accused of being an unrealistic assumption since not 
every single market participant can be fully rational decision maker. The EMH however, 
does not state that. The EMH states that the marketplace as a whole is rational. This means 
that there can be irrational participants, but the rational participants are the ones that make 
the market rational as they benefit from irrational participants decisions. And the more 
there are irrational decision makers, the more that marketplace will lure rational decision 
makers to reach arbitrary profits and as a result the marketplace will become priced ra-
tionally. (Clarke et al. 2001, 11–12). 
Finally, some people have a misunderstanding that in order the stock markets to be 
efficient no investor should be able to beat the market return at any time. The fact is 
however that usually about a half of the marketplace will beat the market return at any 
given point of time. A simple example to demonstrate this would be a stock market that 
consists of equally weighted two companies A and B. If on a given day the return of the 
stock of the company A would be -1% and the return of the stock of the company B would 
be +1%, the market return as a whole would be approximately 0% on that day. However 
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the investors owning company B would make a profit of +1% and the investors owning 
company A would make a loss of -1% on that day. 
When the time period of the investment return is broadened from a given point of time 
to longer term there might be some investors beating the market return still. However, 
EMH states that in this case it is not because of superior skills or investment strategy. It 
is just pure luck combined with the probabilities. Since there can be countless amounts of 
investors in the marketplace it is only likely that some investors from that huge crowd are 
able to beat the market return. This is just probabilities combined with luck like in the 
lottery. Even though most of the people playing lottery will lose there is almost always 
someone who is able to win the jackpot. It does not mean that the winner had better ‘lot-
tery skills’ or some kind of superior strategy compared to all the other lottery players. The 
winner just got lucky. The same goes with beating the market return according to EMH. 
There should not exist any superior investment strategies to beat the market return. The 
ones who are able to do that in a long run are just lucky according to the supporters of the 
EMH. (Clarke et al. 2001, 7–8). 
3.1.2 Random walk theory 
Random walk is used as a term to describe the stochastic, unpredictable nature of future 
returns. The main proposition behind the random walk theory is that the stock prices 
should follow so-called random walk. It means that consecutive stock returns should be 
independent and identically distributed. In other words the stock price changes should be 
both random and unpredictable. (Fama 1970, 386; Bodie et al. 2011, 372).  
Although the random walk theory has been noticed for a longer time period it was not 
until the year 1973, when Burton Malkiel released the first edition of his ‘what would 
become an international bestseller’ “A Random Walk Down Wall Street”. The message 
of that writing was that a passive holding strategy of all the stocks i.e. index investing 
would be a superior investment strategy compared other active strategies and profession-
ally managed funds. This makes the random walk theory as a theory that supports the 
EMH or is even a part of it. (Malkiel 1999, 13).  
The biggest contribution that the random walk theory provides for investors all around 
the world is that it emphasizes the superiority of index investing. Surely some portfolio 
managers are able to beat the market return even in the long run but according to the 
random walk theory it is just about luck and chance and not about skills. Thus the beating 
of index can be explained at least to some extent with the lucky event issue. For example 
the expected outcome for 100 coin flips is 50 heads and 50 tails. Yet if large enough group 
of people are flipping coins, some of them will most likely reach results of 60 heads and 
40 tails. That however does not necessarily imply that those people are more capable of 
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flipping heads than others. More or less it just implies that those people were lucky. 
(Bodie et al. 2011, 384) This statement puts the short sellers under pressure. If long posi-
tion index investing is a superior investment strategy compared to any other strategy, then 
short selling would not make any sense in any scenario.  
However, as any other theoretical proposal also the random walk theory should not be 
taken too literally. As Fama (1995, 76) stated: 
 
“It is unlikely that the random walk hypothesis provides an exact description 
of the behavior of stock market prices. For practical purposes, however, the model 
may be acceptable even though it does not fit the facts exactly.” (Fama 1995, 76). 
3.2 Behavioral finance 
Behavioral finance is a competing financial school of thought for the neoclassical finance. 
The theories included in the behavioral finance can often be seen as criticism towards the 
neoclassical finance and the EMH. Even though there is some firm evidence supporting 
the arguments of behavioral finance, there are still clear and visible borderlines between 
the two sides or camps. The neoclassicals, do not too often concur with the behaviorals 
and vice versa. The both sides do agree that market returns can be predicted to some 
extent, but whereas the behavioral economists call irrational behavior as the roots of bub-
bles and crashes, according to the neoclassical economists there is no such thing as irra-
tionality in pricing of the securities. Eugene Fama, the father17 of the efficient market 
hypothesis, shook the world in an interview shortly after the financial crisis, when he 
expressed his opinions on the recent discussion of the collapsed stock markets in an in-
terview.  
 
”I don’t know what a credit bubble means. I don’t even know what a 
bubble means. These words have become popular. I don’t think they have 
any meaning.” (The New Yorker, 2010)  
 
Those words are quite contradictory to the public discussion about the financial crisis 
and they were widely noticed. Of course one could, even perhaps justifiably, argue that 
people might express themselves in somewhat sloppy or unintended way in interviews 
but after he clearly attacked against these expressions again by stating: 
 
                                                 
17 Engsted (2016, 370) refers to Fama even as the ‘father of modern finance’. 
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“…at least as the literature now stands, confident statements about 
“bubbles” and what should be done about them are based on beliefs, not 
reliable evidence.” (Fama 2014, 1475)  
 
It shows out that not everyone believes in pricing mistakes such as bubbles and other 
words that don’t ‘have any meaning’. Those terms have however gained noticeable foot-
hold in the world of finance. And as that is the case it is important to know where and 
when the questioning of neoclassical finance and the EMH began and which arguments 
were the groundbreaking arguments for behavioral finance. 
The EMH was the ruling financial proposition throughout the 1970s but in the end of 
that decade alternative propositions were introduced.  Such propositions included e.g. 
Lucas’ (1978) writing “Asset Prices in an Exchange Economy” which suggested that ra-
tional asset pricing theory might include some elements that are predictable instead of 
being unpredictable as the efficient market hypothesis states as its finest. In the 1980s the 
EMH was challenged more severely when academics began questioning the excess vola-
tility of asset prices. (Shiller 1981; Leroy & Porter 1981). The prices were seen to fluctu-
ate way too much to be explained just with the changing expectations based on funda-
mental information.  
When the terms like mass psychology and animal spirits were introduced more perma-
nently in the financial literature and were considered to explain the irrational security 
price fluctuations and anomalies, the theoretical framework of behavioral finance was 
starting to build up. In the 1990s the psychological part of the finance markets became 
more and more popular and the field of behavioral finance developed close to its current 
form. After the dotcom bubble burst in 2000 the behavioral finance was noticed as a major 
theoretical framework and in the 21st century some behavioral economists have even re-
ceived Nobel prizes. (Shiller 2003, 83–91). 
3.2.1 Bubbles, crashes and anomalies as the foundation of criticism towards market 
efficiency  
The EMH claims that the stock markets are fairly well estimating the true intrinsic value 
of securities at any given time. That claim has caused plenty of controversy among inves-
tors and academics and not everyone agrees with the terms proposed by the supporters of 
the EMH. The terms such as bubbles and crashes are perfect examples of questioning the 
EMH. If the claims of the EMH are true, then such irrational pricing mistakes as bubbles 
and crashes should not exist. This was also an argument of Robert Shiller (1981), when 
he was one of the first economists to wonder how is it possible that the stock prices move 
so much even in fairly short time period, if the valuation of the securities is truly based 
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only on the future cash flows, in this case the dividends. Haugen (1999) goes even a 
couple steps further. He notices that there is clear evidence, which proves the reality to 
be almost the opposite of the efficient market hypothesis’ claims. He claims that the mar-
ket makes huge irrational mistakes in pricing of the stocks and other securities and thus 
the market is almost everything but efficient.  
The claims like the ones suggested by Haugen (1999) are serious ones. But do those 
claims have any evidence for? Or are they just some retorts without any true arguments? 
As a matter of fact those claims are not just radical statements without any empirical 
evidence. The researchers have found in their studies different kind of predictable irra-
tionalities in pricing of the securities i.e. the financial anomalies that challenge the basic 
concepts of efficient market hypothesis and the neoclassical finance’s foundations. The 
basic arguments against market efficiency include usually different financial anomalies. 
Financial anomalies or market anomalies are usually related to different psychological 
factors such as behavioral biases, structural factors or calendar effects. Some of them also 
seem to last in the market pricing through time, even though that should not be possible 
according to the neoclassical finance’s and efficient market hypothesis’ expectations. 
This means that the market return seems to be beatable with active investing strategies 
that follow different anomalies. (Marquering, Nisser & Valla 2006, 291).  
As mentioned earlier, the efficient market hypothesis and the neoclassical finance 
makes two assumptions of the investors. First, the investors or the decision makers should 
be completely rational in their decision making. Second, the investors or the decision 
makers should have complete knowledge of the fundamentals in the market. If those two 
assumptions are valid then there should not exist any anomalies. However, that is not 
clearly the case since financial anomalies do exist. Thus the existence of financial anom-
alies can be explained by three reasons that are associated with those assumptions made 
from the investors. Firstly, the investors might not be completely rational decision mak-
ers. The investors might behave irrationally e.g. because of cognitive biases or psycho-
logical behavior models like herding or contrarian behavior as explained later in this 
study. Secondly, the investors might lack information crucial to the decision making. This 
shows out as irrational expectations. The investors thus might make rational decisions but 
since their knowledge is incomplete, their decisions are based on irrational expectations. 
Thirdly, the existence of financial anomalies could also be explained if both of those as-
sumptions are not valid. In this scenario the investors are making irrational decisions 
based on insufficient information. In the stock markets the irrationality or information 
asymmetricalness appears as anomalies, bubbles and crashes. (Brav & Heaton 2002, 575-
576). 
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3.2.2 Financial anomalies 
The basic arguments for behavioral finance are the financial anomalies. Brav and Heaton 
(2002, 575) define financial anomaly as  
 
“…documented pattern of price behavior that is inconsistent with the 
predictions of traditional efficient markets, rational expectation asset pric-
ing theory.”  
 
This is perhaps best understood when compared to the concept behind random walk. The 
random walk theory stated that stock returns should be both random and unpredictable. 
(Fama 1970, 386; Bodie et al. 2011, 372.) Thus we can define financial anomalies as 
documented price pattern behaviors that are not random but systematic and predictable 
and thus work against the rational asset pricing theory.  
The financial research has been able to identify plenty of price patterns in the common 
stock returns i.e. anomalies. More known and well tested among these different anomalies 
are e.g. small firms anomaly (Banz 1981), book value anomaly (Rosenberg et al. 1985), 
low P/E-ratio anomaly (Basu 1983), January effect (Keim 1983), long-term past returns 
(DeBondt & Thaler 1985) and short-term past returns (Jegadeesh & Titman 1993) anom-
alies. These are fine examples of some of the more known anomalies that have been tested 
and proven correct numerous of times. These anomalies have thus lasted through time, 
which is also something that the supporters of the EMH usually doubt in case of newly 
found anomalies. 
The anomalies mentioned previously provide investors opportunities to make abnor-
mal profits with proven and documented investing strategies. The small firm anomaly 
states that the smaller firms have higher returns than the larger firms. The January effect 
is named after the fact that the stock markets give higher returns in January than during 
any other month. The short-term past returns anomaly proves that the higher short-term 
past returns correlate with higher short-term future returns. As these anomalies are widely 
known and accepted in the marketplaces, it is puzzling and irrational that they still exist. 
If the markets were truly efficient, they should react to the anomalies in a way that the 
anomalies or inefficiencies would disappear. Some anomalies have indeed become 
weaker during time or even vanished entirely. However, some anomalies like these ex-
amples tend to endure through time. 
Boehmer et al (2010, 80) noticed that the stock markets adjust very slowly to public 
short interest data in the marketplaces in the United States. It means that even though the 
short sellers are informed investors and the stocks with higher short-interest have signif-
icantly smaller returns than the stock with less short-interest or no short-interest at all, the 
market participants do not tend to react quickly to short selling information. Thus the 
47 
slowly adjusting market prices create opportunities for investors to anomaly returns. As 
the short-interest data is frequently updated, the investors could copy the short sellers’ 
investment strategies and gain the same returns. It is interesting to see in the empirical 
part of this thesis whether these observations are also valid in the Finnish stock market. 
The fact that the market prices adjust so slowly can be explained e.g. with different psy-
chological explanations like herding behavior or contrarian behavior. Those behavioral 
models will be introduced and explained in the next section of this study. 
3.2.3 Herd behavior and contrarian behavior 
As mentioned earlier, usually financial anomalies can be explained with different psy-
chological and cognitive biases. Such psychological and cognitive biases can be e.g. over-
reaction and overconfidence among others. The more interesting psychological and cog-
nitive factors regarding short selling and this thesis are the herding behavior and the con-
trarian or antiherding behavior. It is through different investor types, institutional, and 
individual that herd behavior and contrarian behavior are linked to short selling. As most 
short sales are conducted by institutional investors, the psychological behavior models 
that guide those traders’ trading are also the key behavior models that guide short sellers’ 
trading. On the other hand the rest of the market consists of individual traders. And the 
key behavior models that guide the institutional and individual investors’ trading are the 
herd behavior and the contrarian behavior. (Daniel et al. 1998, 1841; Grinblatt & Kelo-
harju 2000, 43; Olsson 2014, 1766; Park & Sabourian 2011, 973). 
Herding or herd behavior in the stock market is behavior, where the investors in the 
market start following the crowd or as a crowd some other investors. Following the crowd 
means that investors put aside or modify their own expectations of the market price de-
velopments based on the behavior of other investors and agents in the stock market. Thus 
even an investor with considerable private information about a certain company modifies 
the expectations of that company’s future performance based on the transactions (sell or 
buy) of other agents considering that company. Thus an example of an investor that might 
have been willing to invest to a certain company but decides not to do so after finding out 
other investors’ decisions, is a perfect example of herd behavior. Alternatively an investor 
not willing to invest but decides to invest after finding out that other investors are invest-
ing is also herding. Herding is one example of social learning18. Herding usually leads to 
more volatile stock prices and lowers the liquidity in the stock market as most of the 
investors act as one and attempt to either gain possession of certain securities or to get rid 
                                                 
18 Social learning happens, when individuals alter and adapt their behavior based on other enti-
ties actions. (Park & Sabourian 2011, 973.) 
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of them as a large united group. (Bikhchandani & Sharma 2001, 280; Park & Sabourian 
2011, 973–974).  
Herding results as a correlation between the demand for a security in period t and pe-
riod t+1. The demand for a stock in period t+1 is positively correlated with the demand 
in period t. Thus herding leads to continuously increasing prices in bull19 markets and 
decreasing prices in bear markets. For this reason it is important not to mix up herding 
with the concept of ‘market participants agreeing on prices’. When market participants 
agree on prices, they agree on the intrinsic financial value of a certain security, whereas 
herding often leads to false expectations about the future. Thus herding is one of the key 
psychological behavior behind the ‘bubbles and crashes’ if one wishes to use such ex-
pressions from extreme price fluctuations. (Choi & Skiba 2015, 246; Thoma 2013, 46.) 
Grinblatt and Keloharju (2000) point out that the herd behavior is also an existing scenario 
in the Finnish stock market among the institutional investors.  
In the viewpoint of this study there is a certain type of herd behavior that seems to be 
especially interesting. That is reputational herding. Reputational herding refers to the idea 
that institutional investors and fund managers tend to herd in order to protect their repu-
tation and future status. (Boyson 2010, 283). The disclosed short selling information gives 
tools for the institutional investors to do exactly that. As the short selling is conducted 
mostly (75%) by the institutional investors (Boehmer et al 2008, 510) and these short 
sellers are mostly well-informed institutional investors there can be a pressure for other 
institutional investors to herd and not to act contrarily in the fear of losing one’s reputa-
tion. (Trueman 1994; Choi & Skiba 2015)  
There is also other kind of herding, which actually can be seen as fulfilling the as-
sumptions behind the EMH. That kind of herding is herding towards true intrinsic values 
of securities. Herding towards true intrinsic values of securities or rational herding means 
that the less-informed market participants herd based on the better informed participants 
transactions. Rational herding leads into the situation where the security prices move to-
wards their true intrinsic values and thus it is a perfect example of efficient herding. As 
Park and Sabourian (2011, 973) notice, rational herding is thought to occur only in ex-
ceptional cases. 
Another example of social learning is contrarian behavior20. Whereas in the herding 
behavior investors start following some specific investors as a crowd or herd, in contrar-
ian behavior investors or agents start behaving contrarily. In contrarian behavior an in-
vestor willing to invest decides not to after finding out that other investors would be will-
ing to invest. Alternatively an investor not willing to invest but decides to invest after 
                                                 
19 Bull market is a notion used to describe increasing prices in the security markets. 
20 Contrarian behavior is sometimes called as ‘antiherding’ or ‘adverse herding’. (Effinger & Pol-
born 2001; Bohl et al. 2014.) 
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finding out that other investors would not invest is contrarian investor. Thus the contrarian 
behavior results as contrary decisions when compared to the decisions done after herding 
behavior. (Park & Sabourian 2011, 974). 
Contrarian behavior is generally believed to lead to less volatile prices as the opposite 
opinions and transactions should cancel each other’s price effect. However, Park and Sab-
ourian (2011, 973) noticed that like herding, also contrarian behavior leads to more vola-
tile prices. Grinblatt and Keloharju (2000, 43) point out that also contrarian behavior is 
distinctive for Finnish stock market. However, unlike the herding behavior, the contrarian 
behavior is more often practiced by individual investors. 
Contrarian behavior is riskier for experts’ reputation such as institutional investors or 
fund managers. For this reason the individual investors are more often herding than the 
institutional investors. On the other hand the rewards for successful contrarian investing 
are higher. As the value of a single expert is depending on two factors: on the capability 
of an expert and also to the amount of other capable experts. The value of a capable expert 
is higher than the value of an incapable expert. That is often cited as the reason for ex-
perts’ herding. However, as the value of the expert increases when the number of other 
capable experts decreases there are incentives for a risk appetite expert to behave contra-
rily to other experts. This is interesting to notice relating to this study. As the short sellers 
often are institutional investors21, the decisions done by short sellers might cause opposite 
decisions from other institutional investors. In this thesis it would mean that the market 
might react oppositely to the short selling information and the price reaction on the event 
date might thus be positive for the shorted stocks. (Effinger & Polborn 2001, 386). 
Herd behavior and contrarian behavior are important behavior models regarding to 
significant short sales since the significant short positions are published frequently to all 
market participants. The information included in the significant short positions publica-
tions are e.g. the position holder, the size of the net short position and the date of the 
position. This means that an investor can modify his or her future transactions for example 
based on the short position information. If e.g. an institutional investor decides to follow 
a certain fund manager’s transactions he or she can also go short on the same stock. If an 
institutional investor is keen to beat a certain fund manager, he or she can decide to have 
a long position on the stock. The same opportunities are there of course for all the other 
market participants including the individual investors. 
Briefly, the disclosed information of the significant short positions creates opportuni-
ties for other market participants to practice certain types of social behavior in the market 
in the form of herding and contrarian behaviors. Herding is the phenomenon, which leads 
                                                 
21 “For example, Boehmer, Jones, and Zhang (2008) find that about 75% of all short sales are exe-
cuted by institutions, while individuals represent less than 2% (the rest are specialists and oth-
ers).” (Diether et al. 2009,  576). 
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to more volatile prices as it results as correlation in prices between time period t and t+1. 
Contrarian behavior on the other hand includes higher risks for institutional investors, but 
on the other hand the rewards for a single contrarily behaving institutional investor are 
also remarkably higher. Both of these behavior types exist in the Finnish stock market, 
but generally they are thought to be practiced by different investor groups. 
3.2.4 Noise trading and irrational investors 
Black (1986) presented an idea about noise in stock market trading. Stock prices are gen-
erally thought to reflect the discounted value of the future cash flows. In Black’s defini-
tion that kind of information is ‘actual information’. However, Black presented an idea 
that stock prices reflect both the actual information and also other factors that do not affect 
the future cash flows, but do affect the stock prices and their formation. That incorrect 
information, which does not affect future cash flows, but does affect the stock prices is 
called ‘noise’. Noise in Black’s definition represents information that should not be con-
sidered as actual information but is treated on stock trading as actual information. (Black 
1986, 529). 
While competing and trying to beat other investors the market participants are search-
ing all possible information that might have an effect to the future market prices and thus 
they are searching for information that might give them edge compared to other market 
participants. (Fama 1995, 76.) While doing that, the market participants are exposed to 
noise. If they are unable to filter the noise from the true fundamental information, they 
will most likely be trading on noise at least in some levels. 
Noise is vital for stock markets, because without noise there would be almost no trad-
ing. Trading occurs because different investors have different preferences or beliefs. One 
example of these different beliefs is the difference of a stock price appraisal between two 
traders. (Grossman & Stiglitz 1980, 402). Noise is the factor that makes stock price ap-
praisals differ from each other and thus noise is the factor creating liquidity to the mar-
ketplaces and making trading possible. (Black 1986, 529). Another viewpoint to noise 
traders is that they are as a matter of fact the fuel that keeps the stock market working. As 
Grossman and Stiglitz noticed that without the possibility to arbitrary profits or to rent 
there are no incentives for institutional investors to gather information and thus eventually 
the stock markets would become inefficient. The noise traders can be seen as providers 
of that rent for gathering information. (Lo 2004, 17–18).  
The EMH states that the stock prices fully reflect available (relevant) information and 
thus the stock prices are at any given time good estimates of the true intrinsic value of 
those companies. Black (1986, 532) offered his view that the stock prices do reflect in-
formation but the information that is reflected in the stock prices is actually both actual 
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information that the informed traders trade on and noise that the noise traders trade on. 
As a result, the stock markets are most of the time correctly priced, but every now and 
then there are even huge pricing irrationalities because of noise. 
Noise includes all of the information that has an effect on the stock price but does not 
actually affect the future cash flows of a company or a stock. So noise traders or irrational 
investors treat noise as actual information even though noise has nothing to do with actual 
information. Noise more often than not is small events that as a larger group might have 
even a strong effect on the stock prices. This means that noise is one of the reasons for 
inefficient asset pricing. Usually individual traders are considered as more vulnerable for 
noise trading than for example larger institutional investors. (Stambaugh 2014, 1415.) 
That is seen to result from two different factors. Firstly, the individual traders have a 
tendency to treat noise more easily as information than the better informed institutional 
investors. Secondly, even unprofitable trading gives individual traders more pleasure than 
staying out of the stock markets. The institutional traders might lose their jobs if they are 
trading unprofitably. The individual traders however have to respond only for themselves 
and thus they continue doing unprofitable trades even though rationally thinking they 
should stay outside of the stock markets. Instead of stopping trading they continue it, 
because they experience for example emotional perceived investment value22. (Black 
1986, 529, 531; Puustinen 2012, 7).  
French (2008, 1539) presents the idea that the share of noise traders has been declining 
in the stock markets. As institutional investors are generally thought to be more sophisti-
cated investors than individual investors, individual investors are thought to practice noise 
trading. However, the share of individual investors has been decreasing significantly in 
the stock markets and thus the amount of trading on noise and at the same time market 
mispricing should have decreased as well. 
A good example of a famous noise trading case is the development of the EntreMed 
stock price in May 1998. New York Times published an article considering the com-
pany’s potential cancer curing drugs in Sunday May 3rd. And when the Stock market 
opened on Monday May 4th, the stock of EntreMed soared from $12 to peak at $85 and 
close at $52 as can be seen from the following figure. In the following three weeks the 
EntreMed stock closed above $30. On top of this, other biotechnology companies stocks’ 
increased remarkably. The only problem with this sudden price rocketing was that even 
though it was based on the New York Times news article it was actually not entirely news 
at all. The article was based on information that was published already in the end of 1997. 
                                                 
22 Perceived Investment Value is the concept that covers all the values that a non-institutional 
investor receives from investing activities. It is based on non-institutional investors’ subjective 
and individual experiences and the values experienced vary between investors. (see e.g. 
Puustinen 2012) 
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However, at that time the stock market underreacted to that information. When the news 
was published in larger scale in May 1998 the public overreacted to those news and thus 
the price peak of over $50 was short lived. The first time the news was published it could 
have been partly covered by noise and thus the first reaction was way too moderate. On 
the other hand, as there was already a price reaction to the original news, the second price 
reaction was based a lot on noise. Eventually the EntreMed stock price decreased to the 
level of $25 so the news was not entirely noise but it was not entirely actual information 
either. These kinds of situations of overreaction create opportunities to profit for informed 
investors e.g. in the form of short selling. (Huberman & Regev 2001, 387–388). 
 
 
Figure 8 The development of the EntraMed stock price from May 1st to June 
1st in 1998 
Short selling is done mostly by institutional investors. Individuals are estimated to be 
accountable for less than 2% of all the short sales conducted. (Diether et al. 2009, 576). 
Short selling could thus be a way for the sophisticated investors to benefit from the indi-
vidual investors’ irrationality such as noise trading in the case of EntraMed. The fact that 
institutional investors and other specialists represent such a large share of the short sellers 
might be one explanation for the high returns of short sellers. Even though short selling 
is mostly practiced by institutional investors, it is important to notice that those few indi-
viduals that practice short selling are more often extremely likely possessing considerable 
private information. Thus it cannot be stated as a universal truth that the individual traders 
are always less informed than for example the institutional investors. (Boehmer et al 2008, 
492–493). 
Short selling is a perfect tool for exploiting overpricing that stems from noise trading. 
However, sometimes short selling information can be noise as itself. Even though short 
sellers are considered as a sophisticated group as a whole, there are different kind of short 
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sellers out there. As explained in the section 2.4 sometimes there are uninformed short 
positions like the short positions done in hedging purposes. If the information of the sig-
nificant short positions that are uninformed is interpret as informed short positions, some 
investors might create further short positions that are actually based on just noise as they 
are based on the uninformed short positions. Also regarding to this study, it is important 
to find out whether the shorted stocks underperform other stocks in the Finnish stock 
market or otherwise the significant short position information could be just noise itself. 
However, it is important to notice that an irrational investor can treat fundamental infor-
mation as noise as well. 
3.3 Short selling regulation and market efficiency 
Even though short selling and short positions can be viewed just as an ordinary stock 
market transactions, and perhaps to some extent should be viewed just as that, that has 
not been always the case. Due to the nature of the short positions with negative expecta-
tions, short selling has gained adverse reputation and plenty of criticism. The criticism is 
often based on the reasoning that short sellers profit from other market participants’ suf-
fering and thus have incentives to create and cause more of that suffering. Other market 
participants have thus reacted to short sellers sometimes even with a hostile attitude. E.g. 
Napoleon named short-sellers as the enemies of the state and after the financial crisis in 
2008 there was plenty of criticism and regulation to restrict short selling. That hostile 
reaction to short selling and adverse reputation of short sellers among other market par-
ticipants could be understood in some level, since short selling is predicting negative price 
developments in the market. (Angel & McCabe 2009, 239; Bodie et al. 2011, 111). 
Still, even though the short sellers are predicting decreasing prices and thus being the 
messengers, who bring bad news to others in the stock market it is essential to separate 
the messenger of the bad news and the actual agents who are responsible for the bad news 
occurring in the first place. By reacting hostilely to the short sellers the other market 
participants are sometimes ‘shooting the messengers’ who try to inform other market par-
ticipants about overpricing or some troubles that might be realized in the future concern-
ing the company. Thus the short sellers could be viewed as a tool for others to recognize 
overheating and overpriced markets, obscure financial situations or even scandals in some 
companies. When taking this opinion into consideration the restrictions that short selling 
has been facing is confusing. By for example banning short selling, the financial author-
ities are not just banning a certain transaction in the stock market but also shackling the 
providers of different information that could be essential in the viewpoint of market effi-
ciency.  (Bodie et al. 2011, 111). 
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However, the reasons behind short selling might not always be based on solid facts 
about different financial hardships. Since it is in short sellers’ interests that the stock 
prices are descending or even slumping, the short sellers can be seen to have incentives 
for unethical activities. They could manipulate the markets with false accusations, gossips 
and rumors. Sometimes even large short positions could be seen as bad rumors or bad 
news concerning the company. And as short selling is creating that downward pressure 
to the stock prices, the short positions can become self-fulfilling prophecies as them-
selves. Short selling also provides bears tools to manipulate market to e.g. raid23 a single 
stock. Short selling indeed faces some legitimate ethical and practical criticism and from 
this point of view short selling bans and other regulation concerning short selling might 
be justifiable. These restrictive actions could be seen as enhancing market efficiency by 
removing the troublemakers from the stock markets. (Angel & Mccabe 2009, 243). 
Recent research however puts under suspicions the rationality of those banning actions 
and that kind of hostile mindset towards short selling. As noticed earlier in the section, 
restricting short selling does not remove the opportunities for market irrationalities. Quite 
contrarily the activity of short sellers seems to make the markets more efficient. Short 
selling bans remove short selling from the marketplace and thus the stock market will 
lack those functions (providing liquidity, quickening price adjustments and preventing 
overpricing) that short selling provides. Beber and Pagano (2013, 343, 379) studied short 
selling bans empirically and their conclusion was that the costs of short selling bans seem 
to outweigh the possible benefits of those bans.  
Especially damaging these bans seemed to be in three perspectives. Firstly, the short 
selling bans were malignant to the liquidity in the stock market. More specifically this 
was harmful for smaller capitalization stocks. Secondly, the short selling bans slowed the 
price discovery process and thus made the market more vulnerable for pricing mistakes. 
Thirdly, the bans were unable to protect the market prices from falling elsewhere except 
in the United States. And in this case the United States could be seen as an exception 
instead of being a rule. When considering all of these factors the bans have been harmful 
as a whole.  
A number of studies (Alexander & Peterson 2008; Diether et al. 2009b; Boehmer & 
Wu 2010; Chakrabarty et al. 2011) agree with Beber and Pagano and notice that even 
though short selling is often accused of various unethical actions, a large number of stud-
ies point out that there is no evidence that short sellers are using abusive or unethical 
practices. Quite contrarily, multiple studies agree that short sellers are an important part 
                                                 
23 Bear raids are events, where a large amount of short sellers attack as a group a single stock and 
depress the stock price. These raids diminish market efficiency since they do not need any solid 
financial reasons to be based on. They need just a large enough crowd of short sellers. (Angel & 
McCabe 2009, 243). 
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of the marketplace by enhancing price discovery and market efficiency. For example, 
Boehmer and Wu (2013) state that the greater the activity of short sellers is the more 
efficient the markets are. Also Saffi and Sigurdsson (2011) notice that the relaxed super-
vision of short sellers does not cause neither extreme negative returns nor increasing stock 
price volatilities.  
Short sellers are often treated as if they were the reason for irrational prices or the 
source of panic during turbulent times in the marketplaces. Thus one might easily think 
that the existence of short sellers provides new opportunities for market crashes and the 
removal of such market participants would remove or at least deduct opportunities for 
market crashes. Such has also been the mindset of financial regulators from time to time 
as they have restricted or even entirely banned short selling. That as shown in the previous 
chapters is not perhaps reasonable at all. 
On the other hand there are other regulation options instead of banning short sellers. 
One option is to make the short sellers’ transactions more visible by enhancing market 
transparency. This is what e.g. the European Union did with the regulation EU 236/2012. 
Usually the enhancing of the market transparency is done in order to make the markets 
more trustworthy and more efficient. As the lack of transparency was seen as one of the 
major reasons behind the financial crisis, the regulators have been ever since trying to 
make the markets more efficient. The greater transparency does not however mean that 
the market inefficiency would completely disappear from the stock markets. 
(Oikonomidis et al. 2015, 59–60). 
In order the markets to be efficient there should be no continuous way for anomaly 
returns. In the case of short selling information this should mean that the market should 
adjust to the short selling information immediately and correctly. If the market prices do 
not adjust themselves according to the released information either correctly, immediately 
or at all, the markets are not efficient. As the short sellers are able to beat the market 
return continuously the markets are not efficient at least on the strongest form as this 
special investor group is able to beat the market return.  
However, that does not imply that the stock markets would be truly inefficient. As the 
high returns of short sellers can be explained with the information advantage they have, 
the markets could still be efficient in the weaker forms of market efficiency. The question 
then looms how quickly is the market adjusting itself to short selling information. If the 
information of short sellers’ transactions allows other investors to beat the market return, 
then the efficiency of the marketplace can be contested as the market is not adjusting to 
the information. That among other things will be tested in the chapter 4 which is the em-




4 DATA AND EMPIRICAL RESULTS 
4.1 Hypotheses formulation 
Usually the studies considering financial phenomena testing are focused around a clearly 
dated event. An event can be almost anything from an ex-dividend date to quarterly earn-
ings announcement. This type of testing is preferred since the daily expected returns are 
generally thought to be around zero. (Fama 1998, 283). Since this thesis focuses on short 
selling the event is the publishing date of the significant short positions.  
In this study the data sets out some limitations. As the data available does not include 
the end date of the significant short selling positions, the only reasonable event or date to 
use with this data is the release date of the short position information. Thus the empirical 
part of this study focuses primarily to examine the impact that the stock market experi-
ences from publishing the significant short position information. As there is no data avail-
able on when the short sellers cover or close their positions this section is not focusing on 
how profitable the short sellers’ are. Instead this part is studying how the shorted stocks 
develop in price during time. As the position covering or closing information is not avail-
able studying the profits (losses) of the significant short selling positions is even at the 
best just an estimate. The results of will show only whether the short positions potentially 
could have succeeded. 
This section consists of the following parts. Firstly, the speed of the market reaction to 
short selling information is examined. The academics (see e.g. Boehmer et al. 2010) have 
been able to notice that even though the short sellers generally seem to be correct with 
their evaluations, the rest of the market participants do not react to short selling infor-
mation immediately. In the first section of the empirical part it is examined whether the 
stock market as a whole reacts on the event date to the short selling information in the 
Helsinki stock exchange. For this dilemma the null-hypothesis is formed as following 
based on the previous academic studies: 
 
H1: The stock market does not react immediately to the short selling information 
 
Secondly, the market might not react to the short selling information considering all 
shorted stocks. However, as the larger short positions could be considered as stronger 
opinions concerning the stock price, the market might react differently to the different 
sized short positions. To examine this matter the null-hypothesis is formed as following: 
 




There is yet another way to separate the different short positions from each other. That 
is by separating the stocks based on the short selling amounts. As noticed on table 1, some 
companies are shorted significantly more than others. Thus the shorted stocks can be di-
vided easily into thirds: stocks with heavy short-interest, stocks with moderate short-in-
terest and stocks with less short-interest. As the academic literature points out, the stocks 
with heavy short-interest have lower returns than other stocks. However, as explained 
previously, the stock market in general responds slowly to the public short information. 
Thus the null-hypothesis is formed as following: 
 
H3: The short-interest level does not have an effect to the stock price in the event date 
 
Next, as the academic literature widely states, the shorted stocks do perform worse 
than other stocks after being shorted. If this is the case also in the Helsinki stock exchange, 
then the stock market perhaps should react to the released short selling information. Thus 
the next section of the empirical part of this study is focusing on the matter whether the 
stock market should react to the released short selling information somehow. The shorted 
stocks are examined as a one group first and then as three subgroups based on the short-
interest. Thus the null-hypotheses are formed based on the academic literature as follows: 
 
H4: The shorted stocks perform worse than other stocks 
H5: The greater the short interest, the smaller the returns 
 
Finally, in the last section of the empirical testing, the Helsinki stock exchange is ex-
amined by using the same methods, which are used in most of the short selling related 
studies. (see e.g. Boehmer et al. 2010, Desai et al. 2002) These methods are focused 
around the monthly-level short-interest testing. This is done to be able to compare the 
financial periphery with the larger and more liquid trading venues. The null-hypotheses 
for the last section of the empirical testing are formed based on the previous academic 
literature as following: 
 
H6: The portfolio of heavily shorted stocks is able to beat the index return. 
H7: The adjusted index portfolio is able to beat the index return. 
4.2 The Returns of shorted stocks on the event date 
Boehmer et al (2010, 81) ran into an interesting dilemma. As they among others were 
able to point out that the shorted stocks indeed have lower returns than other stocks, they 
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kept wondering why the stock prices do not adjust quickly to the short selling information. 
That result violates the rules of the efficient markets and gives potential for other market 
participants to profit from another financial anomaly in the form of following the short 
sellers’ transactions.  
If the short sellers are on average right and the information of the significant short 
positions is public information the markets should adjust immediately to that information 
and the shorted stocks should decrease in value almost immediately when the short selling 
information is published. As that was not the case in the data of Boehmer et al (2010) in 
the United States, it is interesting to see whether similar results could be found in the 
periphery of Finnish stock market and is there potential for anomalous returns.  
4.2.1 The returns of all shorted stocks in the event date 
Short sellers are generally thought to be sophisticated investors and the shorted stocks are 
believed to have negative returns more often than not. If the shorted stocks have negative 
returns, then the first market reaction to public short selling information should also be 
negative. As explained earlier that does not seem to be the case in the larger trading ven-
ues. In this section, the first reaction in the event date in the Finnish stock exchange are 
examined. As a significant short position has to be published on the following trading day 
after the position has been created, the event date in this case is the date when the signif-
icant short position of a certain stock is published thus it is the date t+1 and the date t is 
the date when the short position is created.  
As can be noticed in the table 6 below, the returns of the all shorted stocks on the event 
date seem to follow the random walk. The mean for the returns in the event date is 
0,05982%. However, the null hypothesis H0: μ=0 (μ=returns) is accepted since the 2-
tailed Sig. = 0,271 > 0,05. Also the 95% confidence interval includes the value of zero so 
the returns do not significantly differ from zero. So even though there is a slight positive 
reaction and thus some signals for contrarian behavior, those results are statistically in-
significant. 




This means that the stock market does not react at any systematic and specific way to 
the significant short position information. The returns do vary at the event date, but that 
variation is quite random. This same can be noticed from the following histogram and 
line chart. The returns on the event date do vary, as there are returns of above +10% and 
below -10% in one day. However the frequencies of returns are focused even to an ex-
treme extent around the 0%. 
 
 




Figure 10 Line graph of the returns in t+1 and the standard deviation line 
As we can see from the previous charts, figures and tables, the data of this thesis rams 
into the same dilemma as Boehmer et al (2010) did in their study. The stock prices do not 
adjust quickly to the short selling information as a larger group. There is however a pos-
sibility that the shorted stock prices on the event date might develop differently depending 
on the size of the short position or on the short-interest level. These matters will be ex-
amined next.  
4.2.2 Does the size of the short selling position matter? 
The information about significant short positions as a larger group did not affect stock 
prices on the event date. However, there is a possibility that some short positions could 
be influencing the market participants’ opinions more than other short positions. If short 
positions and significant short positions were hypothetically thought as (negative) invest-
ment recommendations, there is a chance that the larger short positions could be hypo-
thetically considered as stronger (negative) investment recommendations. As the short 
sellers are able to reach abnormal positive returns, they are at least in this way a similar 
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group to the star-analysts. The stronger recommendations of star-analysts can cause very 
large intraday price developments, so it is interesting to see, whether the larger transac-
tions of short sellers can cause any larger price developments. 
Even though as a larger group the significant short position information did not affect 
the prices, the larger short positions could in fact have an effect. The significant short 
positions are not identical to each other. Among those positions there are larger and 
smaller positions. As the definition of a significant short position is a net short position 
that is greater than or equal to 0.2% of the issued share capital of the company concerned. 
Thus the individual short positions vary in the data of this study from the size of 0.2% to 
4.54% of the issued share capital. There is a clear difference between two short positions 
on the same company that are from other ends of the size spectrum at least when measured 
moneywise. Thus it is interesting to see whether the size24 of the short position could 
affect the returns on the event date. 
The first thing to do to check whether the returns on the event date and the size of the 
short position correlate with each other is to run the Pearson correlation test. The sample 
correlation coefficient (r) that results from the Pearson correlation test is a coefficient, 
which gets values between -1 ≤ r ≤ 1. The sample correlation coefficient values close to 
1 (-1) mean that the two variables are strongly or even perfectly positively (negatively) 
correlated. The values below |0.30| mean that there is only weak correlation and the value 
0 means that there is no correlation at all between the two variables. (Walpole et al. 2012, 
431–433). In this case the Pearson correlation test is run between the two variables, which 
are the size of the significant short position and the returns on the event date. However, it 
is important to notice that the correlation ≠ causation. 
 
Table 7 Correlation between the position size and the returns in t+1 
Correlations 
 
Size of the short 
position t+1 VS t 
Size of the short position Pearson Correlation 1 -,021 
Sig. (2-tailed)  ,257 
N 2998 2998 
t+1 VS t Pearson Correlation -,021 1 
Sig. (2-tailed) ,257  
N 2998 2998 
 
                                                 
24 The size of the short position is calculated as a proportional share of the issued share capital of 
the company. (EU 236/2012.)   
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The sample correlation coefficient that results from running the Pearson’s correlation 
test is slightly negative at -0,021 as can be seen from table 7. However, the coefficient 
value is very close to zero and the 2-tailed significance test result 0.257 > 0.05 means that 
the results are not statistically significant. So even though the correlation is negative and 
thus suggests that the size of the short position and the returns on the event date have an 
inverse relationship, the correlation is statistically insignificant. Thus as a larger unit, 
there does not seem to be significant correlation between those two variables. 
However, it could be reasonable to divide the significant short positions into groups 
based on the size of the position. If all the smaller short positions develop randomly in 
price at the event date, the possible specific price development of the largest short posi-
tions might be invisible, when testing the short positions as a one group. In order to gain 
valid results, the groups need to be large enough, but on the other hand there needs to be 
clear lines between the groups. In order to reach those goals the positions are divided into 
octiles (size1–size8)25 in an order, where the first octile (size1) covers approximately the 
smallest 12.5% of the significant short positions and the last octile (size8) covers approx-
imately the largest 12.5% of the significant short positions.  
Table 8 The returns on the event date in different size categories 
 
As can be seen from the table 8, the mean returns for the shorted stocks in the all 
different size categories, are quite close to zero in the event date. None of the returns 
deviate significantly from zero. Thus the null hypotheses of H0: μsize1–size8 = 0 is accepted. 
It is still interesting to see that the average returns for the largest size unit on the event 
date are negative at -0.24556%. The 2-tailed sig. = 0.102, which means that the results 
are statistically insignificant at the 95% confidence level. However at the 85% confidence 
                                                 
25 The octiles are divided as following: size1 = –0.49% of the issued share capital; size2 = 0.50–
0.56%; size3 = 0.57–0.64%; size4 = 0.65–0.75%; size5 = 0.76–0.89%; size6 = 0.89–1.15%; size7 = 1.16–
1.61%; size8 = 1.61%–. 
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the average returns for the largest size unit in the event date would be significantly nega-
tive. Thus it is interesting to see whether the returns for shorted stocks on the event date 
are negative for the very peak of the largest short positions. 
In order to test that, the largest size unit is divided into 4 subunits. These subunits are 
size categories26 from Size8.1 to Size8.4 and are divided in a way that they all are quite 
equal in size. As one can notice from the previous table 8, the returns on average among 
the largest size category were negative even though that result was statistically insignifi-
cant at the 95% confidence level. It means that the returns on these subcategories made 
from the largest size category size8 will on average be negative. But how those returns 
will be divided? Are the negative returns statistically significant on the largest of these 
short positions? 
The following table 9 is representing the average returns in the subunits on the event 
date. From that table we can observe that the returns are negative in three subunits out of 
four. However, the returns are statistically significant only in the size8.2 subunit, where 
the returns are significantly negative. However, in the other subunits, the returns are sta-
tistically insignificant. Thus we can observe that there are some differences among the 
different size groups but cannot make strong and valid deductions that the market would 
collectively treat or react differently to different sized short positions since the results are 
for most parts statistically insignificant.  
Table 9 The returns in the event date in the subunits of the largest size cate-
gory 
 
4.2.3 Does the short-interest matter? 
As was noticed in the preceding section of this study, the size of the short position did not 
have any crucial effects to the returns in the event date. However, there is also another 
factor, which might have an effect to the returns on event date. That factor is the amount 
                                                 
26 The subunits are divided as following: Size8.1 = 1.61–1.81% of the issued share capital; Size8.2 
= 1.82–2.16%; Size8.3 = 2.17–2.59%; Size8.4 = 2.60%–. 
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of the short positions i.e. the short-interest level. As can be noticed from the table 1, some 
stocks have been shorted remarkably more than others. From the shorted stocks, the 
stocks with the highest short-interest are Outokumpu and Outotec. Together the short 
positions for those two stocks form nearly 33% of all the short positions published during 
the time period, which is covered in this thesis. 
In order to study whether the heavily shorted stocks have different returns from other 
shorted stocks in the event date the price development of Outokumpu and Outotec are 
examined. This is done by dividing the stocks into thirds27 based on the short-interest 
level of each stock. After that, the returns for each third or group are examined.  
As can be seen from the following table, the returns for the heavily shorted stocks are 
negative in the event date. This result differs from the results of Boehmer et al (2010) as 
that previous study stated that the stock prices do not react to public short selling infor-
mation immediately. Here we can see the negative price reaction as the mean of returns 
in the event date for the heavily shorted stocks are negative at -0.20369% and that result 
is also statistically significant at the 95% confidence level. 
 
Table 10 The returns for the heavily shorted stocks in the event date 
 
 
This result means that there is some kind of herding behavior in the stock market when 
considering the stocks with the highest short-interest. As this is the case among the heav-
ily shorted stocks, there is a need to re-examine the mean returns for the less shorted 
stocks as they should be different (higher) from the returns noticed in the section 4.2.1 As 
can be noticed from the following table 11, it indeed is the case. When excluding the 




heavily shorted stocks, the mean returns for the other shorted stocks are positive at 
0.18833% in the event date. That result is also statistically significant. 
 
Table 11 The returns for the shorted stocks (excluding the heavily shorted 
stocks) in the event date 
 
 
This result suggests that when excluding the heavily shorted stocks, there is a statisti-
cally significant contrarian reaction among other market participants. This is interesting 
to notice, since the previous academic studies have not generally been finding any reac-
tions from the market participants in the event date and generally the expected returns for 
shorted stocks are negative. This result puts both of those assumptions under examination. 
Even though, the stock prices do not react to the public short selling information as a 
larger group or when examined by the size of short position, significant price reactions 
were still observed, when the shorted stocks were divided into groups based on the short-
interest of each stock. However, the price reactions among different groups are quite con-
trary to each other. As the shorted stocks, excluding the heavily shorted stocks, had a 
significantly positive price reaction there are possibilities for abnormal returns if the 
shorted stock prices behave the same way in the periphery as they do in the more efficient 
marketplaces like NYSE and Nasdaq. That is, if they develop negatively. This raises a 
question, whether the stock price reactions for each group are correct in the event date or 
not i.e. should the market react differently to the public short selling information than it 
did. This is examined by looking at the returns of shorted stocks after the short position 
has been published. It is interesting to see how quickly the shorted stock prices start de-
creasing or do they even decrease at all. This matter will be examined in the upcoming 
sections. 
4.3 Development of the shorted stock prices 
Most of short selling related studies conducted in the past focus on short interest that is 
updated on monthly basis. The short selling data is gathered in those studies from month 
t and then the stock performance in month t+1 is studied. Therefore the studies often only 
focus on the development of the high short-interest stocks’ prices in the following month. 
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In this study it is possible, thanks to the new and frequently updated short information, to 
study how the price of shorted stock develops right after the short position has been made. 
Thus we can focus on the more precise daily-level price development rather than on the 
price development just on the monthly level.  
As was noticed in the previous sections the marketplace did not react in any specific 
way to the published short selling information when the shorted stocks were examined as 
a larger group. However, when the stock price reaction was re-examined in a more de-
tailed manner, there actually were significant price reactions among different groups 
based on the short-interest level. The objective of this part of the thesis is to find out, 
whether those reactions in the event date were based on noise or not. That is, how do the 
shorted stocks perform after the short positions have been published. This is examined by 
comparing the performance of shorted stocks with the index returns. The comparison is 
done by comparing daily-level price developments from day t+1 up to the day t+50 trad-
ing days.   
An important issue that is closely related to the previous concern is whether the public 
short selling data allows anyone to beat the market return. That is, are there any clear 
patterns in the price development of shorted stocks after the event date. To find that out, 
there is a need to examine how the short positions perform in the short-run. The data 
available however restricts this. As there is no data available on when the short sellers 
cover or close their positions this section focuses on studying how the shorted stock prices 
develop instead of studying the profits (losses) of the significant short selling positions. 
This means that the results of this section will show whether the short positions potentially 
could have succeeded.  
If the stock price development of the shorted stocks does not differ from the develop-
ment of the entire stock exchange, then the different market reactions to the public short 
selling information can be questioned. If the price development however differs, then it 
is interesting firstly to find out whether the first market reactions to the short selling in-
formation were correct. Secondly, it is interesting to see if there is a slower price adjust-
ment process and how long does it possibly take. Finally, it is interesting to find out how 
do the shorted stocks as a one group perform and do the different subgroups based on the 
short-interest perform significantly different. The following figures indicate how the 
stock prices develop up to 50 days after the event date. 
As one can see, the stock groups included in the figure 11 are the two indices 
(OMXHelsinki index and OMXHelsinki 25) and the group “All shorted stocks”, which 
includes the average performance of all short positions. The OMXHelsinki index is an 
index that covers all the companies, which are being traded on the main list of the Helsinki 
stock exchange. The OMXHelsinki 25 index covers the 25 largest companies in the Hel-
sinki stock exchange. Both of these indices are weighted based on the sizes of the com-
panies. The average returns are calculated for each group from the event date up to the 
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date t+50 trading days. From the following figure it is clear to notice that the shorted 
stocks as a single unit underperform the index returns. 
 
 
Figure 11 Shorted stocks VS the index development 
As noticed in the section 4.2, there was no statistically significant price reaction for 
the shorted stocks as a larger group in the event date. As can be seen from the previous 
figure, the shorted stocks’ price development is quite similar to the indices development 
up to 21 days after the short position has been created. After that date on average the 
positive price development of all shorted stocks slows down remarkably and even turns 
into negative for a short period of time. As a result, in the date t+50 the returns for all 
shorted stocks are on average at 0.95% when compared to the event date stock prices. 
This means that the indices are able to outperform the ‘all shorted stocks’ approximately 
with 1.50% (1.49% and 1.86%) in the 50 trading days after the event date. As a total, the 
short sellers are able to find stocks, which perform worse than the index, but still, the 
short positions would on average be unprofitable. 
From the following figure one can observe even more closely the price development 
for each group starting from 21 trading days after the event date. On the date t+21 the 
indices have outperformed the shorted stocks only with 0.34% and 0.55% depending on 
the index. However, up to the date t+50 the indices have continued to develop as before, 





Figure 12 The development of the indices and all shorted stocks from t+21 to 
t+50 
However, not all shorted stocks behave similarly. As was already noticed in the section 
4.4 of this study, the stock prices experienced different reactions at least in the event date 
depending on the short-interest. Thus it is interesting to see whether the stock prices 
among these subgroups continue to develop differently after the event date also. As one 
can see, the stock groups included in the figure 13 are the index (OMXHelsinki) and three 
subgroups of shorted stocks. The three groups are subgroups from the shorted stocks. The 
subgroups are built by dividing the shorted stocks into three thirds28 just as they were 
divided in the section 4.4 based on the amount of short selling positions. Two companies 
Outokumpu Oyj and Outotec Oyj form one third and as those stocks are the most fre-
quently shorted stocks, they form the group of ‘heavily shorted’ stocks. The amount of 
short positions on different companies can be seen from table 1.  
 
                                                 
28  The subgroups of shorted stocks: 
 
 
Heavily shorted OUTOKUMPU OYJ OUTOTEC OYJ
Mid shorted METSO OYJ NOKIA OYJ NESTE CORPORATION NOKIAN RENKAAT OYJ
Less shorted BASWARE OYJ FORTUM OYJ METSÄ BOARD OYJ RAMIRENT OYJ
UPONOR OYJ CAVERION OYJ CITYCON OYJ CRAMO OYJ
F-SECURE OYJ HUHTAMÄKI OYJ RAUTARUUKKI OYJ SUOMINEN OYJ
STOCKMANN OYJ ABP TIETO OYJ WÄRTSILÄ OYJ ABP VALMET CORPORATION
ELISA OYJ KESKO OYJ PKC GROUP OYJ ORION OYJ
SANOMA OYJ UPM-KYMMENE OYJ KEMIRA OYJ KONE OYJ




Figure 13 The price development of different subgroups 
Shorted stocks as a single unit (All shorted stocks) seemed to underperform the index 
in the following 50 trading days after the event date. However, the different subgroups 
behave very differently when compared to each other as can be noticed from the figure 
13. Less surprisingly the most heavily shorted stocks are the biggest underperformers. On 
average, those stocks have generated a loss of 2.82% in the 50 days after the short position 
has been created. As a matter of fact the index is able to beat that group by more than 5% 
(5.26%) in the following 50 trading days after the event date. One more observation from 
the heavily shorted stocks is that the negative price development accelerates after 21 trad-
ing days. It looks like there is a second price discovery process for the heavily shorted 
stocks approximately one month after the short positions have been created. 
The underperforming exists also in the group of less shorted stocks. This group con-
sists of stocks that have been sold short, but not as much as in the other two groups. The 
returns for stocks in that group are 0.36% in the next 50 days after the short position has 
been created. However, the most surprising result is that the middle third of the shorted 
stocks receive huge returns. The returns for that group are almost 5% (4.99%) in the fol-
lowing 50 trading days after the event day. And perhaps what is even more remarkable, 
that group is able to exceed the returns of the index by more than 2.5% (2.54%) in the 
same time period. 
From the following figure one can see that the shorted stocks, excluding the heavily 
shorted stocks, outperform as one group the index return with 0.36% in the next 50 trading 
days after the event date. The market reaction on the event date was positive for those 
stocks and that reaction seems to be also just since the returns for those stocks are on 
average 2.80% in the following 50 trading days after the event. These results mean, that 
on average the short sellers are informed only in the highest short-interest stocks. Thus 
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only approximately 33% of all the short positions are potentially profitable in the Helsinki 
stock exchange.  
 
 
Figure 14 The price development of the shorted stocks, excluding the heavily 
shorted 
From the preceding figures one can observe, that the hypothesis ‘the shorted stocks 
perform worse than other stocks’ is true. All shorted stocks underperform the index re-
turns. And as the index includes also the shorted stocks, the other stocks are able to out-
perform the shorted stocks. However, the hypothesis ‘the greater the short interest, the 
smaller the returns’, is not that simply acceptable. The heavily shorted stocks do have 
negative returns, but on the other hand the least shorted stocks perform a lot worse than 
the middle third of the short-interest stocks. Thus the hypothesis can be accepted only 
partly. The stocks with the highest short interest have lower returns than other shorted 
stocks. 
4.3.1 Portfolio A 
As was noticed in the previous section, the heavily shorted stocks do perform a lot 
worse than other stocks. Thus it is interesting to see, how much do the heavily shorted 
stocks lose when compared to the index returns in the entire period from the November 
of 2012 until the end of January 2016. In order to do the comparison we create an illus-
trative portfolio (Portfolio A) from the heavily shorted stocks. This is an illustrative port-
folio since it is examining afterwards how the heavily shorted stocks have been perform-
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ing. Thus it is not a portfolio that could have been put in practice. The stocks in the Port-
folio A are: Outotec Oyj, Outokumpu Oyj, Neste Corporation and Nokian Renkaat Oyj. 
The proportionate portions of each company in the portfolio can be seen from the figure 
15. 
  
Figure 15 The Portfolio and the portions of each stock 
As we can see from the figure 16, the heavily shorted stocks underperform seriously 
the entire OMXHelsinki index. It means that either the short sellers have been correct 
with their evaluations or they have practiced momentum investing. Most likely the un-
derperformance is a result of both of those actions as both of those are part of different 
short selling strategies as explained in the theoretical part of this study. Crucially different 
the price development during that time period is in the end of 2013. during that time the 
index is increasing steadily in value, but the heavily shorted stocks decrease in value at 
even more rapid pace. However, as this is just an illustrative portfolio, we cannot make 
direct conclusions from either of these assumptions unless we examine the shorted stocks’ 




Figure 16 The Portfolio A VS the index November 2012–January 2016 
4.4 Monthly-level examination 
Does the periphery of Helsinki stock exchange behave differently from other markets 
when the short selling is examined? In this section the main method of other previous 
studies i.e. the monthly-level examination of shorted stocks is used in order to get results 
that are easily comparable with other studies. The academics widely state (e.g. Boehmer 
et al. 2010, Desai et al. 2002) that the stocks shorted in the previous month have negative 
returns in the following month. 
Two portfolios, Portfolio B and Portfolio C are formed to examine the matter. The 
Portfolio B examines whether it is also possible in the Finnish stock exchange to reach 
positive returns by selling short the highest short interest stocks in the following month. 
The Portfolio C examines whether the adjusted index investing by avoiding the heavily 
shorted stocks can beat the actual index returns in the periphery of Finnish stock ex-
change. 
4.4.1 Portfolio B 
On average there are 21 trading days per month. As can be noticed from the preceding 
section’s figure 11, the group ‘all shorted stocks’ and the index develop quite similarly 
the first 21 days after the short position has been acquired. After 21 days however the 
trend changes as the index continues developing as before but the development of the 
shorted stock prices slows down significantly. And with the heavily shorted stocks the 
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price development changes into significantly more negative price development. From 
there we can deduct that the most heavily shorted stocks could have negative returns in 
the following month. Thus in this following example portfolio, Portfolio B, the portfolio 
is updated in the first day of every month. To the Portfolio B only stocks that have been 
the most heavily shorted in the past month are selected and those stocks are sold short in 
the first day of the following month. More specifically, the significant short positions 
acquired in each month need to cover together at least 5.00% of the issued share capital 
within each month. For example, the portfolio for December 2012 is constituted as fol-
lowing based on the short positions published in November of 2012: 
 
Table 12 The portfolio B in December 2012 
 
After the constituents for portfolio B in each month from December 2012 to February 
2016 have been selected it is time to examine, how the portfolio B behaves. The stocks 
that are selected to the portfolio B are sold short in the first day of every month. This 
means that if e.g. the stock price of Konecranes Oyj increases in December 2012, the 
portfolio is making a loss in the case of that stock. Thus the non-cumulative returns for 
portfolio B in each month are constituted as following. 
 
Table 13 returns for portfolio B in December 2012 
 
As the previous table 11 indicates, the short selling portfolio, Portfolio B, is making a 
loss of -7.89% in the December of 2012. This means that in December 2012 those stocks, 
which were heavily shorted in November of 2012, were increasing in price. In the same 
month, the OMX Helsinki stock index is making a profit of +2.31%. The following scatter 
plot in figure 12 presents the non-cumulative returns of the portfolio B and the entire 
OMX Helsinki stock index in each month. From the scatter plot it is easy to observe that 
Company Percentage (total) of the issued share capital Weighting in the portfolio
KONECRANES OYJ 7,41 7,02 %
NOKIA OYJ 25,2 23,87 %
OUTOKUMPU OYJ 17,75 16,81 %
OUTOTEC OYJ 35,4 33,53 %
STORA ENSO OYJ 6,19 5,86 %
TALVIVAARAN KAIVOSOSAKEYHTIÖ OYJ 8,52 8,07 %
UPM-KYMMENE OYJ 5,12 4,85 %
105,59 100,00 %
Company Weight in the portfolio Stock price development Returns in portfolio B
KONECRANES OYJ 7,02 % 2,53 % -0,18 %
NOKIA OYJ 23,87 % 14,90 % -3,56 %
OUTOKUMPU OYJ 16,81 % 10,86 % -1,83 %
OUTOTEC OYJ 33,53 % 4,44 % -1,49 %
STORA ENSO OYJ 5,86 % 4,17 % -0,24 %
TALVIVAARAN KAIVOSOSAKEYHTIÖ OYJ 8,07 % 6,25 % -0,50 %
UPM-KYMMENE OYJ 4,85 % 1,85 % -0,09 %
100,00 % -7,89 %
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the portfolio B presents every now and then more extreme outcomes than the index does. 




Figure 17 The non-cumulative returns for Portfolio B 
On average the non-cumulative returns for OMX Helsinki stock index were 0.948% 
during the examination period. However, the average non-cumulative returns for the short 
selling portfolio, portfolio B, were 0.982% during the same examination period. Thus the 
Portfolio B is able to beat marginally the index return. These results indicate that the short 
sellers are well-informed investors also in the financial periphery of the Helsinki Stock 
exchange. 
 
Table 14 The Portfolio B return statistics 
 
 
However, it is important to notice that the returns for portfolio B vary remarkably lot 
between different months. It means that with this small sample (N=39) the results are 
statistically insignificant as can be seen from the following figure. Thus it would be rea-
sonable to test this kind of portfolio in the future with a larger sample. In this study that 
is however not possible, since there just is not enough data available yet. However, as 
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Bodie et al. (2011, 384) notice about the magnitude issue, that if there is a fund manager 
responsible for a €5 billion portfolio, the monthly return difference of 0.04% would result 
as €200 000 monthly return difference moneywise. Even though it is statistically hard to 
measure the contribution difference of 0.04% return, moneywise that difference is easy 
to measure. 
4.4.2 Portfolio C 
The portfolio C is an adjusted index portfolio. The reasoning behind Portfolio C is based 
on the idea, which rises from the academic literature, that by avoiding the stocks that have 
been sold short in the past it is possible to reach abnormal positive returns. However, as 
was observed in the section 4.4 of this thesis, the less shorted stocks do not necessarily 
have higher returns than the other stocks. Thus it is interesting to see, whether the adjusted 
index investing could beat the returns of actual index investing. 
The Portfolio C is an adjusted portfolio constructed by adjusting the OMX Helsinki 
25 index. The information concerning the index is gathered from the web page of Selig-
son, which is the company responsible for the OMXH25 ETF29. The information needed 
are e.g. the companies in the index and each company’s weight in the index. (Seligson 
OMXH25 ETF). From the gathered information the ETF OMXH25 is adjusted in such a 
way that the stocks, which have been shorted more than 5% in the previous month are 
sold short in the following month with the same weighting as it would otherwise be in-
cluded in the portfolio as a long position. From the following table 15 the development 
of the Portfolio C and the development of the ETF in January 2013 can be seen. The 
adjustments made to the portfolio are based on the short positions published in December 
2012. 
 
                                                 
29 ETF = Exchange Traded Fund. OMXH25 ETF is a specific ETF, which is a tradeable fund mim-
icking the OMXHelsinki 25 index.  
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Table 15 Formation of Portfolio C in January 2013 
 
 
In the earlier studies, the academics have been able to find abnormal positive returns 
using investing strategies quite similar to portfolio C of this study. However, in this study 
the results are quite different. As can be seen from the following figure and table, the 
returns for the Portfolio C are less than the returns for the index in the same investing 
period. The non-cumulative monthly mean returns for the ETF25 (OMXHelsinki 25) are 
approximately 1.01%. The mean returns for the Portfolio C in the same time period are 
just 0.69% per month. 
Table 16 The mean returns for Portfolio C 
 
 This is most likely a result from two factors that the Helsinki Stock Exchange faces. 
The OMXHelsinki 25 index as well as the entire stock exchange is characterized by being 
very unevenly balanced in terms of the company sizes. The second factor is that the Hel-
sinki stock exchange is a rather illiquid stock exchange. As the short selling process is 
possible only for stocks that are quite easily acquired, not every stock can be sold short 
in large numbers. Either the stocks are unavailable for borrowing or the short sellers are 
afraid that there might be a serious lack of supply for the shorted stocks, when trying to 
buy them back. And in the Helsinki stock exchange the number of those easy-to-approach 
Company Weight (%) Price development ETF price development Shorted > 5% Portfolio C price development
Amer Sports 1,67 0,043555556 0,072737778 0,072737778
Cargotec 0,87 0,040601504 0,035323308 0,035323308
Elisa 3,15 0,047220562 0,14874477 0,14874477
Fortum 7,71 -0,024028269 -0,185257951 -0,185257951
Kemira 1,49 -0,011007621 -0,016401355 -0,016401355
Kesko 2,08 -0,024626564 -0,051223254 -0,051223254
Kone 9,37 0,088888889 0,832888889 0,832888889
Konecranes 1,62 -0,031311155 -0,05072407 -0,05072407
Metso 5,37 0,029026217 0,155870787 0,155870787
Neste 1,57 0,202661208 0,318178096 0,318178096
Nokia 13 -0,017064846 -0,221843003 -0,221843003
Nokian Renkaat 4,97 0,05282392 0,262534884 x -0,262534884
Nordea Bank 3,66 0,125690608 0,460027624 0,460027624
Orion 2,68 -0,07213706 -0,193327322 x 0,193327322
Outokumpu 1 -0,040345821 -0,040345821 x 0,040345821
Outotec 2,31 0,093484419 0,215949008 x -0,215949008
Pohjola Bank 2,74 0,118899734 0,325785271 0,325785271
Rautaruukki 0,63 -0,110738255 -0,069765101 -0,069765101
Sampo 9,38 0,086688578 0,813138866 0,813138866
Sanoma 0,95 0,001344086 0,001276882 0,001276882
Stora Enso 3,74 0,001904762 0,00712381 0,00712381
Teliasonera 4,9 0,035019455 0,171595331 0,171595331
UPM Kymmene 5,8 0,021566402 0,125085131 0,125085131
Wärtsilä 7,03 0,071210269 0,500608191 0,500608191
YIT 2,07 0,096075778 0,198876861 0,198876861
Total 3,816857608 3,32723611
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stocks is very limited. On top of that the Helsinki stock exchange is very unevenly bal-
anced in terms of company sizes. There are just a couple of companies (Nokia, Kone, 
Sampo) that form a lion’s share of the entire index. If some of the short sellers are wrong 
with only one of these larger companies, it can make the entire group of all short sellers 
look fallible even though most of them might be correct with their evaluations. Most im-
portantly, the most heavily shorted stocks (Outokumpu and Outotec) are very lightly 
weighted in the OMXH25 ETF and as a result those two companies are also very lightly 
weighted in the Portfolio C. From the following figure one can observe how the monthly 




Figure 18 The non-cumulative monthly mean returns 
These characteristics and results of the Helsinki stock exchange are just some of the 
distinctive features that make financial peripheries differ from other marketplaces. The 
general findings in the finance literature focus almost always on the larger trading venues 
and the smaller, more distant trading venues often are neglected. That was one of the 
reasons why this study was conducted in the selected manner and these results that have 
been found prove that the stock markets have different characteristics and the results 
might differ a lot between the larger and smaller trading venues. 
4.5 Explaining the empirical results 
The returns for the shorted stocks on the event date follow random walk as a larger single 
unit. Thus the prices did not seem to adjust quickly to short selling information and thus 
opportunities for anomalous returns exist. Neither did the market react to the short selling 
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information when the size of the position was examined. However, as the matter was re-
examined more carefully from the aspect of short-interest there were clear market reac-
tions to different groups of shorted stocks. Stocks with high short-interest faced a negative 
market reaction to the released short selling information. However, the rest of the shorted 
stocks faced a positive price reaction. Both of these price reactions were statistically sig-
nificant and thus the public short selling information indeed has an effect to the stock 
prices and it is not treated as noise. The next step in the empirical testing was then to 
examine, whether the stock market should have treated the short selling information as 
noise. 
The results of the empirical testing provide somewhat controversial statements when 
the performance of short sales and thus the information level of short sellers are examined 
in the Finnish stock market. On the other hand, there seems to be a group of well-in-
formed, sophisticated short sellers. As the heavily shorted stocks as well as the portfolio 
B of heavily shorted stocks did point out, the short sellers are able to sell short stocks, 
which will decrease also in the future. Thus the results of this study concur with the results 
of most of the short selling related studies. These results also proved that the negative 
market reaction to the heavily shorted stocks was indeed an efficient one. 
However, the majority of short positions seem to be unprofitable in the Finnish stock 
market. The stocks with lower short-interest did not reach negative returns after the short 
position was created, but instead e.g. the moderately shorted stocks were even able to 
outperform the index returns clearly. The positive market reaction to the short selling 
information in the case of these stocks was also efficient. 
These results point out that even though there are extremely well-informed short sellers 
not every single short position is a well-informed one. Thus the short sellers should not 
be feared. Even a bit surprisingly, the other market counterparts seem to be able to react 
properly to the short selling information as they are able to recognize the informed short 
positions from the less-informed ones.  
As the results of the Portfolio B demonstrate, the short sellers are sophisticated also in 
the Helsinki stock exchange. As the index returns indicate, an uninformed short seller 
would make on average a loss of 0.95% by short selling stocks randomly. The portfolio 
B, which mimics the short sellers’ transactions is able to reach positive returns of 0.98% 
by short selling same stocks that the short sellers have sold short in the previous month. 
This portfolio does not take into account the cost of short selling and thus the actual re-
turns in practice are a bit lower for portfolio B. On the other hand the costs of the index 
investing have not either been taken onto account. Those costs however are nowadays 
very low, since different discount brokers30 have entered the markets and offer sometimes 
                                                 
30 Discount brokers offer less services and charge lower fees than a traditional brokerage firms. 
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even free-of-charge index investing funds. The results that were gathered from the Port-
folio B are quite similar to the results of other studies. The higher short interest in month 
t usually means lower or negative returns for a stock in month t+1 and that was also the 
case in the Finnish stock market. 
However, the results from the Portfolio C were a bit different from the results of other 
studies. Usually the adjusted index investing strategy is able to outperform the index re-
turn. In the case of the Finnish stock market, this was not the reality. The Portfolio C 
reached mean returns of only 0.69% and underperformed the actual monthly index mean 
returns with 0.32%. This result just points out that not all of the short positions are in-
formed and the financial peripheries do behave differently when compared to the larger 
trading venues. 
One more important observation from the empirical testing is that even though there 
is a significant first reaction to the short selling information, there seems to be a second 
price discovery process among the heavily shorted stocks starting from 21 trading days 
after the short position has been created. The negative price development turns into a 
steeper drop after 21 trading days. As there are on average 21 trading days in a month this 
suggests that either the short sellers are predicting correctly troubles for those shorted 
companies one month beforehand or there are some larger traders, whose trading strate-
gies are affected by the short selling information one month after those short positions 
have been created. If the latter is true, then the largest short sellers are in fact bears who 
are able to create self-fulfilling prophecies.  
The second price discovery process among the heavily shorted stocks can be interpret 
in such way that there is more speculative or predictive short selling than reactive short 
selling in the Finnish stock market. That predictive short selling seems to be also informed 
predictive short selling as this second price reaction is increasingly negative and only 
occurs with the heavily shorted stocks. The assumption of greater amounts of predictive 
short selling can be supported with further arguments. As Alexander et al (2014) noticed, 
the reactive short sellers are able to outperform the predictive short sellers, and as the 
middle third of shorted stocks is performing so well, the relatively high short-interest of 
the well-performing Metso, Neste, Nokia and Nokian Renkaat could be explained with 
either large amounts of predictive short sales or large amounts of uninformed short posi-
tions done e.g. in hedging purposes. Most likely it is a result of both. 
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5 SUMMARY AND CONCLUSIONS 
This thesis studied short selling and the effects it might have on stock prices in the finan-
cial peripheries. The thesis approached the topic of short selling from the viewpoint that 
the short sellers are indeed better informed investors as the academics widely state based 
on the reasoning of Diamond and Verrechia (1987).  The Finnish stock market has not 
been examined recently regarding of short selling and as the quite recent regulation (EU 
236/2012) made possible to study short selling in a more detailed level also in the Finnish 
stock market, this thesis is also very current and is able to give answers in a more detailed 
level than most of the studies concerning short selling.  
When examined the short positions at a general level, this study bumped into the same 
dilemma as e.g. Boehmer et al (2010, 81) noticed. The stock market seems to adjust very 
slowly to public short interest information also in the Finnish stock market. Thus the 
market creates an opportunity for investors to anomaly returns. Even though it is publicly 
known that the short sellers are able to beat the market returns and those abnormal returns 
are not that often even based on speculation but more on effective analyzing of the exist-
ing public information, the other market participants do not adjust their expectations of 
the future success of certain assets based on the public and frequently updated data that 
quickly. Perhaps most puzzling that result of slow price adjustments is in the perspective 
of financial peripheries. Usually in the peripheries there is a problem of overreaction ra-
ther than underreaction, but that does not seem to apply in the case of short selling in the 
Helsinki Stock Exchange. The short selling information seems to be ignored or neglected 
no matter whether it is concerning financial peripheries or not. Either the size of the short 
position did not seem to make any difference on the market reaction. 
However, when re-examined more closely, there are observable and statistically sig-
nificant market reactions to the public short selling information. The stock market seems 
to react differently to the published short information not depending on the size of the 
short positions, but depending on the amount of the short positions. That is, the higher the 
short-interest is for a single stock, the smaller the returns are and vice versa. The heavily 
shorted stocks have negative returns in the event date, which signals that there is a herding 
effect or herding behavior after the releasing of significant short position information for 
the heavily shorted stocks. On the other hand, while excluding the heavily shorted stocks, 
the market reaction for the other stocks in the event date is positive. This suggests that 
the market participants are reacting contrarily to short seller’s transactions when those 
stocks are considered. 
These findings are extremely interesting. As Boehmer et al. (2010) stated, the stock 
market reaction to the public short selling information is thought to be slow and invisible 
in the event date. Quite oppositely there actually are quick and visible reactions. The stock 
market faces both herding and contrarian reactions, but as those reactions are counterparts 
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to each other they cancel each other in a larger group. What is also significant is that 
generally the reaction is thought to be either negative or positive. In this study it was 
proven that the reaction to the public short selling information can be both negative and 
positive depending on the level of short-interest.  
However, these first reactions to the public short selling information are efficient only 
if the shorted stock prices do behave in a specific manner after the event date. The aca-
demic literature suggests widely that the short sellers in general are correct with their 
evaluations and thus the negative price reaction would not be violating the rules of the 
EMH, but that would not be the case with the positive price reaction. The data of this 
thesis pointed out that the shorted stocks indeed perform differently from the other stocks 
in the Finnish stock market. To make things a bit more complicated, the shorted stocks 
perform differently also to each other. The shorted stocks as a larger group underperform 
the index returns in the following 50 trading days after the event date. However, when 
divided into smaller subgroups there were remarkable differences among those groups. 
The heavily shorted stocks underperform the index return by nearly 5% in the following 
50 trading days after the event. Thus the negative market reaction to the short selling 
information can be seen as fair and efficient. A bit surprisingly also the positive first 
market reaction to the short selling information on other stocks can be seen as an efficient 
one. As the other shorted stocks, excluding the heavily shorted ones, outperform the index 
return, the positive price reaction on the event date to these stocks can be seen as an 
efficient one. 
Furthermore, the shorted stocks’ performance in the Finnish stock market was exam-
ined also at the monthly level. This was done in order to make the results of this study 
comparable with other studies regarding short selling and also to find out whether there 
are possibilities for anomaly returns by using the monthly level short selling information. 
As the Portfolio B of heavily shorted stocks was able to point out, the heavily shorted 
stocks in month t have negative returns in month t+1. On average, by selling the heavily 
shorted stocks short in the following month, a short seller was able to reach returns of 
0.98% in the monthly level. An uninformed short seller would make on average a loss of 
0.947% by selling stocks randomly short. However, the adjusted Portfolio C was unable 
to reach the market return. 
As one can deduce, the results of this study were somewhat controversial. The aca-
demic literature often holds short sellers as well-informed investors based on the reason-
ing of Diamond and Verrechia (1987). However, as stated earlier, not everyone agrees 
with that. E.g. People working on Wall Street according to Desai et al. (2002) expect 
positive price pressure to stocks with heavy short interest. On top of these two groups, 
there is one school of thought, which does not believe that the short-interest and the stock 
price are connected to each other. The results of this study agree with all of these assump-
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tions to some extent. Some of the short sellers truly are sophisticated and extremely prof-
itable investors but there is a large share of less-informed or even uninformed short posi-
tions. So, actually these assumptions can all be true at the same time even though they are 
generally thought to be rival and excludable. This is an important finding and it should 
turn the focus of the academic literature elsewhere from trying to decide, which one of 
those assumptions is correct. 
These results mean that instead of creating confrontations between these three schools 
of thought, the academic literature should focus more on different things such as identi-
fying the different short sellers representing each group better. The academics have been 
able to find that there are different kind of short sellers like the predictive and reactive 
short sellers and also short sellers executing different short selling strategies. However, 
the more accurate identifying of those different groups is still in progress. This study 
points out that all of those schools of thought may as well be correct at the same time 
when the short sellers are scrutinized as a single larger unit, but not when the short sellers 
are divided into smaller homogenous groups. Thus the future studies considering short 
selling should divide the short sellers into smaller homogenous units and focus on how to 
identify those groups more quickly and how do those different groups perform. Also the 
wider examination of tracing the origin of the informed short sellers’ information ad-
vantage should become easier, if only the informed short sellers are isolated all in one 
group. 
Briefly, the public short selling information is not treated as noise. There are clear 
market reactions to the public short selling information and even more significant, those 
market reactions do not violate the rules of the EMH. Those herding and contrarian first 
market reactions can thus be seen as fulfilling the assumptions behind the EMH. Thus 
there seems to be rational herding and contrarian reactions. Park and Sabourian (2011, 
973) state that generally the herding and contrarian behavior are thought to be excluded 
in efficient marketplaces but for exceptional cases. Unlike the general opinion, the results 
achieved in this thesis point out that the herding and contrarian reactions seem to be effi-
cient and rational in the Finnish stock market when short selling is examined. This con-
clusion is a rather surprising one as the Finnish stock market is a financial periphery and 
those areas are generally thought to be more inefficient ones. Also rather surprisingly the 
majority of the short positions are potentially unprofitable in the Finnish stock exchange. 
That is also somewhat controversial to the academic literature findings. 
As this thesis was able to find out that the stock market does react immediately to the 
public short selling information, it could be reasonable to make further studies whether 
the level of short-interest has an effect on the market reaction at the event date in the 
larger venues also and whether that possible reaction is an efficient one or not. As the 
amount of publicly available short selling information is increasing all the time, it is rea-
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sonable to continue studying short selling more and in more detailed manners. Also re-
garding the Finnish stock market, it would be interesting to examine more carefully what 
kind of short selling strategies do the short sellers practice in the Finnish Stock exchange. 
Furthermore, it would be interesting to examine the reasons for the steeper price drop of 
the heavily shorted stocks. Finally, as the short sellers in general are thought to be sophis-
ticated and well-informed investors, it was perhaps surprising to find out that the majority 
of the shorted stocks have on average positive price development after the short position 
has been published. Thus the more accurate identifying of different short seller groups 
should continue. As most of the short positions in the Finnish stock exchange were un-
profitable, it would be interesting to find out why do those short sellers go short. Are all 
of those positions created in hedging purposes? Are some of the short sellers just too 
confident with their skills or is it noise after all, which makes some short sellers go short 






Alexander G. J. – Peterson M. A. – Beardsley X. W. (2014) The puzzling behavior of 
short sellers around earnings announcements. Journal of Financial Interme-
diation, Vol. 23 (2), 255–278. 
Angel J. – McCabe D. (2009) The Business Ethics of Short Selling and Naked Short Sell-
ing. Journal of Business Ethics, Vol. 85, 239–249. 
Banerjee A. V. (1992) A Simple Model of Herd Behavior. Quarterly Journal of Econom-
ics, Vol. 107 (3), 797–817. 
Banz R. W. (1981) The Relationship Between Return and Market Value of Common 
Stocks. Journal of Financial Economics, Vol. 9 (1), 3–18. 
Basu S. (1983) The Relationship Between Earnings' Yield, Market Value and Return for 
Nyse Common Stocks: Further Evidence. Journal of Financial Economics, 
Vol. 12 (1), 129–156. 
Beber A. – Pagano M. (2013) Short-Selling Bans Around the World: Evidence from the 
2007-09 Crisis. Journal of Finance, Vol. 68 (1), 343–381. 
Begg D. – Vernasca G. – Fischer S. – Dornbusch R. (2011) Economics. 10th Edition, 
McGraw-Hill Education, Berkshire. 
Bikchandani S. – Sharma S. (2001) Herd Behavior in Financial Markets. IMF Staff Pa-
pers, Vol. 48 (3), 279–310. 
Black F. (1986) Noise. The Journal of Finance Vol. 41 (3), 529–543. 
Bodie Z. – Kane A. – Marcus, A. J. (2011) Investments and Portfolio Management. 9th 
Edition, The McGraw-Hill Companies, Inc. New York. 
Boehmer E. – Huszar Z. R. – Jordan B. D. (2010) The good news in short interest. Journal 
of Financial Economics Vol. 96 (1), 80–97. 
Boehmer E. – Jones C. M. – Zhang X. (2008) Which Shorts Are Informed? Journal of 
Finance, Vol. 63 (2), 491–527. 
Boehmer E. – Wu J. (2013) Short Selling and the Price Discovery Process. Review of 
Financial Studies, Vol. 26 (2), 287–322. 
Bohl M. T. – Klein A. C. – Siklos P. L. (2014) Short-selling bans and institutional inves-
tors' herding behaviour: Evidence from the global financial crisis. Interna-
tional Review of Financial Analysis, Vol. 33, 262–269. 
Boyson N. M. (2010) Implicit incentives and reputational herding by hedge fund manag-
ers. Journal of Empirical Finance, Vol. 17 (3), 283–299. 
Brav A. – Heaton J.B. (2002) Competing Theories of Financial Anomalies. The Review 
of Financial Studies Vol. 15 (2), 575–606. 
85 
Brealey R. A. – Myers S. C. – Allen F. (2008) Principles of Corporate Finance. 9th Edi-
tion, McGraw-Hill Education, New York. 
Brown S. J. (2011) The efficient markets hypothesis: The demise of the demon of chance? 
Accounting & Finance, Vol. 51 (1), 79–95. 
Brunnermeier M.K. – Oehmke M. (2013) Predatory Short Selling. Review of Finance 
Vol. 18 (6), 2153–2195. 
Choi N. – Skiba H. (2015) Institutional herding in international markets. Journal of Bank-
ing & Finance, Vol. 55, 246–259. 
Christophe S. E. – Ferri M. G. – Hsieh J. (2010) Informed trading before analyst down-
grades: Evidence from short sellers. Journal of Financial Economics Vol. 
95 (1), 85–106. 
Clarke J. – Jandik T. – Mandelker G. (2001) The efficient markets hypothesis. Expert 
Financial Planning: Investment Strategies from Industry Leaders. 
<web.mnstate.edu/sahin/FINC_446_FDM/Case01_EMH.pdf>, retrieved 
12.7.2016.  
Cohen L. – Diether K. B. – Malloy C. J. (2007) Supply and Demand Shifts in the Shorting 
Market. Journal of Finance, Vol. 62 (5), 2061–2096. 
Daniel K. – Hirshleifer D. – Subrahmanyam A. (1998) Investor Psychology and Security 
Market Under- and Overreactions. Journal of Finance, Vol. 53 (6), 1839–
1885. 
De Bondt W. F. – Thaler R. (1985) Does the Stock Market Overreact? Journal of Finance, 
Vol. 40 (3), 793–805. 
Dechow P. M. – Hutton A. P. – Meulbroek L. – Sloan R. G. (2001) Short-sellers, funda-
mental analysis, and stock returns. Journal of Financial Economics, Vol. 61 
(1), 77–106. 
Desai H. – Krishnamurthy S. – Venkataraman K. (2006) Do Short Sellers Target Firms 
with Poor Earnings Quality? Evidence from Earnings Restatements. Re-
view of Accounting Studies. Vol. 11 (1), 71–90. 
Desai H. – Ramesh K. – Thiagarajan S. R. – Balachandran B. V. (2002) An Investigation 
of the Informational Role of Short Interest in the Nasdaq Market. Journal of 
Finance, Vol. 57 (5), 2263–2287. 
Diamond D. W. – Verrecchia R. E. (1987) Constraints on Short-Selling and Asset Price 
Adjustment to Private Information. Journal of Financial Economics, Vol. 18 
(2), 277–311. 
Drake M.S. – Rees L. – Swanson E.P. (2011) Should Investors Follow the Prophets or 
the Bears? Evidence on the Use of Public Information by Analysts and Short 
Sellers. The Accounting Review Vol 86  (1), 101–130. 
Effinger M. R. – Polborn M. K. (2001) Herding and anti-herding: A model of reputational 
differentiation. European Economic Review, Vol. 45 (3), 385–403. 
86 
Engsted T. (2016) Fama on Bubbles. Journal of Economic Surveys, Vol. 30 (2), 370–
376. 
EU 236/2012 <http://eur-lex.europa.eu/legal-con-
tent/EN/TXT/?uri=celex:32012R0236>, retrieved 16.9.2015. 
Fama E. F. (1970) Efficient Capital Markets: A Review Of Theory and Empirical Work. 
Journal of Finance Vol. 25 (2), 383–417. 
Fama E. F. (1991) Efficient Capital Markets: II. Journal of Finance, Vol. 46 (5), 1575–
1617. 
Fama E. F. (1995) Random Walks in Stock Market Prices. Financial Analysts Journal Vol. 
51 (1), 75–80. 
Fama E. F. (1998) Market efficiency, long-term returns, and behavioral finance. Journal 
of Financial Economics Vol. 49 (3), 283–306. 
Fama E. F. (2014) Two Pillars of Asset Pricing. American Economic Review, Vol. 104 
(6), 1467–1485. 
Fama E.F. – French K. R. (1996) Multifactor Explanations of Asset Pricing Anomalies. 
Journal of Finance, Vol. 51 (1), 55–84. 
French K. R. (2008) Presidential Address: The Cost of Active Investing. The Journal of 
Finance, Vol. 63 (4), 1537–1573. 
Gordon M. J. – Shapiro E. (1956) Capital Equipment Analysis: The Required Rate of 
Profit. Management Science, Vol. 3 (1), 102–110. 
Grinblatt M. – Keloharju M. (2000) The Investment behavior and performance of various 
investor types: a study of finland's unique data set. Journal of Financial Eco-
nomics, Vol 55 (1), 43–67. 
Grossman S. J. – Stiglitz J. E. (1980) On the Impossibility of Informationally Efficient 
Markets. American Economic Review, Vol. 70 (3), 393–408. 
Haugen R. A. (1999) The inefficient stock market: what pays off and why. Prentice Hall, 
Inc. Upper Saddle River, New Jersey. 
Huberman G. Regev T. (2001) Contagious Speculation and a Cure for Cancer: A None-
vent that Made Stock Prices Soar. Journal of Finance, Vol. 56 (1), 387–396. 
Jacobs H. (2015) What explains the dynamics of 100 anomalies? Journal of Banking and 
Finance. Vol. 57, 65–85. 
Jegadeesh N. – Titman S. (1993) Returns to Buying Winners and Selling Losers: Impli-
cations for Stock Market Efficiency. The Journal of Finance, Vol. 48 (1), 
65–91. 
Järvinen S. – Käppi J. (2004) Manipulation of the Bund Futures Market. Applied Finan-
cial Economics, Vol. 14 (11), 799–808. 
87 
Jensen, M. (1978) Some Anomalous Evidence Regarding Market Efficiency. Journal of 
Financial Economics, Vol. 6 (2/3), 95–101. 
Keim D. B. (1983) Size-Related Anomalies and Stock Return Seasonality: Further Em-
pirical Evidence. Journal of Financial Economics, Vol. 12 (1), 13–32. 
Khan M. – Lu H. (2013) Do Short Sellers Front-Run Insider Sales? The Accounting Re-
view Vol. 88 (5), 1743–1768. 
Lamont O. A. – Stein J. C. (2004) Aggregate Short Interest and Market Valuations. Amer-
ican Economic Review Vol. 94 (2), 29–32. 
Lo A. W. (2004) The Adaptive Markets Hypothesis: Market efficiency from an evolution-
ary perspective. The Journal of Portfolio Management, Vol. 30, 15–29. 
Malkiel B. G. (1999) Random Walk Down to Wall Street. W. W. Norton & Company Inc. 
New York. 
Marquering W. – Nisser J. – Valla T. (2006) Disappearing Anomalies: a Dynamic Anal-
ysis of the Persistence of Anomalies. Applied Financial Economics Vol. 16 
(4), 291–302. 
McGuigan J. – King W. R. (1974) Evaluating Alternative Stock Option Timing Strategies. 
Journal of Financial & Quantitative Analysis, Vol. 9 (4), 567–578. 
Oikonomidis A. – Bruce A. C. – Johnson J. E. V. (2015) Does transparency imply effi-
ciency? The case of the European soccer betting market. Economics Letters, 
Vol. 128, 59–61. 
Olsson H. (2014) Measuring overconfidence: Methodological problems and statistical 
artifacts. Journal of Business Research, Vol. 67 (8), 1766–1770. 
Park A. – Sabourian H. (2011) Herding and Contrarian Behavior in Financial Markets. 
Econometrica Vol. 79 (4), 973–1026. 
Pettengill G. – Gondhalekar V. – Wingender Jr. J. (2015) Teaching Comparative Risk of 
Put Buying vs. Short Selling. Journal of Financial Education, Vol. 41 (2), 
80–103. 
Puustinen P. (2012) Towards a Consumer-Centric Definition of Value in the Non-Institu-
tional Investment Context: Conceptualization and Measurement of Per-
ceived Investment Value. Academic Dissertation, University of Tampere, 
School of Management, Finland. 
Reed A. V. (2015) Connecting supply, short-sellers and stock returns: Research chal-
lenges. Journal of Accounting & Economics, Vol. 60 (2/3), 97–103. 
Regulation T <https://www.gpo.gov/fdsys/pkg/CFR-1999-title12-vol1/pdf/CFR-1999-ti-
tle12-vol1.pdf> retrieved 30.4.2016 
Rosenberg B. – Reid K. – Lanstein R. (1985) Persuasive evidence of market inefficiency. 
Journal of Portfolio Management, Vol. 11 (3), 9–16. 
88 
Samuelson, P. (1965) Proof that Properly Anticipated Prices Fluctuate Randomly. Indus-
trial Management Review, 41–49. 
SEC 19.9.2008 <https://www.sec.gov/news/press/2008/2008-211.htm> retrieved 
14.9.2015.  
Seligson OMXH25 ETF <http://www.seligson.fi/english/etf/etf_eng.htm> retrieved 
20.6.2016 
Shiller R.J. (1981) Do Stock Prices Move Too Much to be Justified by Subsequent 
Changes in Dividends. American Economic Review, Vol. 71 (3), 421–436. 
Shiller R.J. (2003) From efficient markets theory to behavioral finance. Journal of Eco-
nomic Perspectives, Vol. 17 (1), 83–104. 
Shleifer A. (2000) Inefficient Markets: an Introduction to Behavioral Finance. Oxford 
University Press Inc., New York. 
Simon D. P. (1994) Markups, quantity risk, and bidding strategies at Treasury coupon 
auctions. Journal of Financial Economics, Vol. 35 (1), 43–62. 
Spiller S. A. (2011) Opportunity Cost Consideration. Journal of Consumer Research, Vol. 
38 (4), 595–610. 
Stambaugh R. F. (2014) Presidential Address: Investment Noise and Trends. The Journal 
of Finance, Vol. 69 (4), 1415–1453. 
Stringham E. (2003) The extralegal development of securities trading in seventeenth-cen-
tury Amsterdam. Quarterly Review of Economics & Finance, Vol. 43 (2), 
321–344. 
The Economist (2008) Squeezy money. The Economist. 
The New Yorker, 2010 <http://www.newyorker.com/news/john-cassidy/interview-with-
eugene-fama> retrieved 21.9.2015. 
Thoma, M. (2013) Bad advice, herding and bubbles. Journal of Economic Methodology, 
Vol. 20 (1), 45–55. 
Walpole R. E. – Myers R. H. – Myers S. L – Ye K. (2012) Probability and Statistics for 
Engineers and Scientists. 9th Edition, Pearson Education, Inc, United States 
of America. 
Zhao K. (2014) Short-sale constraints and short selling strategies: the case of SEC’s 
revocation of the uptick rule in 2007. Applied Financial Economics, Vol. 24 
(18), 1199–1213. 
 
